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Abstract 

An  evaluation  was  conducted  of  the  diagnostic  ac- 
curacy and  treatment  appropriateness  of  emer- 
gency medical  technicians  (EMTs)  in  caring  for 
4,455  consecutive  patients  during  a four  and  one- 
half  month  period.  Data  on  EMT  diagnosis  and 
treatment  and  physician  diagnosis  were  collected, 
and  EMT  data  validated  by  observers.  There  were 
58  diagnostic  conditions  for  which  treatments  were 
mandated  as  determined  by  a physician  panel,  af- 
fecting 2,233  (50  percent)  patients.  EMT  diagnos- 
tic accuracy  was  measured  using  physician  diag- 
nosis as  the  standard,  and  rates  of  appropriate 
treatment  were  based  upon  the  list  of  mandated 
treatments.  Diagnostic  accuracy  tended  to  be 
mediocre,  but  treatment  appropriateness  varied  by 
diagnosis  and  severity.  Serious  medical  and 
trauma  conditions  received  appropriate  treatment 
far  more  frequently  than  non-serious  conditions. 
Essential  changes  in  educational  approach  and 
emphasis  are  discussed. 
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Foreword 


This  investigation  was  supported  by  the  National 
Center  for  Health  Services  Research  under  con- 
tract number  HSM- 1 10-72-377  with  New  Haven 
Health  Care,  Inc.,  New  Haven,  Connecticut. 

This  issue  presents  the  full  report  on  “Emer- 
gency Medical  Technician  Performance  Evalua- 
tion,” excluding  Appendix  C and  D,  in  order  to 
expedite  the  dissemination  of  this  information. 
The  full  final  report,  including  measures  of  EMT 
performance  in  each  diagnostic  group,  data  collec- 
tion forms  and  personnel  training  manuals,  is 
available  for  sale  to  the  public  by  the  National 
Technical  Information  Service,  Springfield,  VA 
22161  (tel.:  703/557-4650),  order  number  PB  272 
379. 

Copies  of  this  abbreviated  report  are  available 
on  request  to  NCHSR,  Office  of  Scientific  and 
Technical  Information,  3700  East-West  Highway, 
Hyattsville,  MD  20782  (tel.:  301/436-8970). 

Other  NCHSR  reports  of  related  interest  are 
“Emergency  Medical  Services:  Research 

Methodology”  (PHS)  78-3195,  and  “Emergency 
Medical  Services  Systems  Research  Projects,  1977" 
(HRA)  77-3194. 


In  the  operation  of  a system  for  delivering  emer- 
gency medical  care,  the  greatest  single  expense  to 
a community  is  probably  the  training  and 
employment  of  Emergency  Medical  Technicians 
(EMTs).  It  is  the  EMT’s  responsibility  to  provide 
initial  care  at  the  scene  and  stabilize  care  during 
transport  to  an  appropriate  facility  for  definitive 
care.  The  effectiveness  of  an  emergency  medical 
services  system  depends  to  a great  extent  on  the 
performance  of  these  prehospital  activities.  An 
important  advance  in  improving  prehospital 
emergency  care  was  the  Department  of  Transpor- 
tation's development  of  a standard  training  pro- 
gram for  EMTs,  but  even  successful  completion  of 
an  accepted  course  cannot  guarantee  adequate 
performance  in  the  field.  This  report  offers  a 
method  for  measuring  the  extent  to  which  EMTs 
actually  carry  out  the  diagnostic  and  treatment 
tasks  for  which  they  were  trained.  The  method  was 
developed  and  applied  in  one  community  in  the 
northeast.  The  results,  which  suggest  the  need  for 
major  changes  in  the  training  program,  are  pro- 
vocative, although  they  are  directly  applicable  only 
to  the  test  community.  By  far  the  most  important 
product  of  the  study  is  the  evaluative  method  it- 
self. To  the  community  needing  more  meaningful 
information  about  its  prehospital  care  system  than 
simply  numbers  of  personnel  trained  or  ambu- 
lance response  time,  this  approach  offers  a 
straightforward,  relatively  simple,  and  relatively 
inexpensive  way  of  examining  that  system's 
performance. 


Gerald  Rosenthal,  Ph.D. 

Director 

May  1978 
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Introduction 


Each  year  there  is  a tremendous  amount  of  in- 
jur\  or  loss  of  human  life  through  trauma  and 
sudden  medical  illness.1  This  year  more  than 
50,000  people  will  die  from  auto  accidents;  12,000 
will  die  from  burns;  and  many  thousands  from 
drowning.2  Cardiac  disease  is  now  the  number  one 
cause  of  sudden  death  in  America.3  Millions  of 
people  will  be  involved  in  some  form  of  trauma  or 
medical  emergency.  Many  of  these  patients  will  re- 
ceive little  or  no  prehospital  emergency  medical 
care  because  of  the  lack  of  adequately  trained  per- 
sonnel or  proper  equipment.4 

Phase  I,  the  period  of  time  between  the  initial 
injury  and  the  patient’s  arrival  at  a medical  facility, 
is  a critical  period  during  which  life  saving  meas- 
ures may  be  instituted  if  adequately  trained  and 
equipped  personnel  are  available.  Approximately 
17%  of  those  trauma  victims  who  die  at  the  scene 
or  en  route  to  the  hospital  do  so  from  conditions 
which  may  be  reversible  by  simple  measures  deliv- 
ered by  appropriately  trained  paramedical  per- 
sonnel.5 The  patient  who  experiences  a sudden 
medical  emergency  and  subsequently  has  a cardiac 
arrest  has  no  chance  of  survival  without  help; 
however,  with  optimal  paramedical  care  between 
12%  and  18%  may  survive  and  “walk  out”  of  the 
hospital.6  Providing  victims  of  accidental  injury 
and  sudden  medical  emergencies  with  the  optimal 
prospect  of  survival  and  lowest  level  of  disability 
requires  a large  number  of  well  trained  and 
equipped  emergency  rescue  paramedics;  an  effi- 
cient system  of  emergency  communications;  and  a 
multispecialty  staffed  24  hour  emergency  service 
equipped  to  handle  major  casualties  and  backed 
up  by  the  appropriate  specialty  services.7 

If  there  is  to  be  an  improvement  in  injury  and 
survival  statistics,  as  well  as  in  Phase  I care,  there 
must  exist  a highly  coordinated  and  sophisticated 
ambulance  emergency  care  system.8  However,  the 
quality  of  emergency  care  delivered  is  directly  re- 
lated to  the  skill,  training,  and  capability  of  those 
who  administer  it  and  not  solely  to  the  equipment 
and  systems  available.9 

Even  where  there  are  trained  emergency  care 
technicians  available,  the  care  delivered  may  be  in- 
adequate or  even  harmful  because  of  inconsisten- 


cies between  training  and  performance,  or  in- 
adequate recognition  of  the  signs  and  sy  mptoms  of 
injuries  or  disease.10  These  failings  may  have  a di- 
rect and  negative  effect  on  the  appropriateness  of 
treatment. 

In  many  states  there  are  minimal  or  no  stand- 
ards for  the  training  of  ambulance  attendants,  and 
only  recently  has  attention  been  drawn  to  this  seri- 
ous gap  in  the  medical  care  system  by  varying 
agencies.11  However,  a growing  awareness  of  the 
lack  of  training  available  for  Phase  I emergency 
technicians  has  led  to  the  development  of  various 
training  programs.12 

In  1970,  the  United  States  Department  of 
Transportation  in  conjunction  with  Dunlap  As- 
sociates released  the  course  curriculum  for  an  81- 
hour  Emergency  Medical  Technician-Ambulance 
(EMT-A)  course  which  was  to  serve  as  a stand- 
ardized course  for  use  in  all  states.  The  New 
Haven  EMT-A  training  program  was  initially  de- 
veloped under  the  aegis  of  the  Yale  Trauma  Pro- 
gram to  provide  the  best  possible  training  for  am- 
bulance attendants  within  the  New  Haven  region, 
improve  the  quality  of  care  delivered,  and  increase 
interagency  cooperation  and  communication. 
Regulations  established  by  the  State  of  Connec- 
ticut, effective  January  1,  1974,  required  that  .ill 
technicians  and  drivers  employed  b)  commercial 
ambulance  services  be  licensed,  with  licensure  de- 
pendent upon  successful  completion  of  the  stand- 
ard 81-hour  EMT-A  course  and  a 20-hour  re- 
fresher course  every  second  year.13 

EMT’s  are  responsible  for  supporting  life  and 
reducing  morbidity  while  transporting  the  patient 
safely  and  expeditiously  to  the  care  of  a physician 
In  the  training  course,  EMT’s  receive  basic  train- 
ing in  the  recognition  and  treatment  of  medic  al. 
surgical,  obstetrical  and  psychiatric  emergencies 
They  are  also  trained  to  a limited  extent  in  com 
munications,  extrication,  medico-legal  problems, 
and  the  safe  driving  of  emergency  vehicles. 

In  November  of  1972  after  approximated  2<>0 
EMT’s  had  been  trained  in  New  Haven,  there  w.is 
a subjective  impression  that  their  diagnostic  ,u  < u 
racy  and  therapeutic  intervention  had  improved 
However,  this  impression  was  not  demonstrable 


through  objective  information.  There  were  no 
existing  prospective  studies  of  EMT  performance 
available.  To  justify  the  continued  expenditure  of 
time  and  funds  on  training,  information  on  the 
quality  of  care  rendered  by  graduates  of  the 
EMT-A  training  course  was  obviously  necessary. 
Futhermore,  it  seemed  reasonable  that  any  altera- 
tions in  the  basic  81-hour  EMT-A  course  and  the 
20-hour  refresher  course  should  be  based  both  on 
documented  performance  deficiencies  and  on 
identifiable  special  local  requirements. 

The  Yale  Trauma  Program,  with  funding  from 
the  Commonwealth  Foundation  of  New  York,  de- 
veloped and  carried  out  a performance  evaluation 
of  the  approximately  200  Emergency  Medical 
Technicians  who  had  been  trained  in  the  New 
Haven  EMT  Training  Program.  All  EMTs  in  the 
sample  were  trained  according  to  the  standard 
81 -hour  curriculum  by  the  same  group  of  four  in- 
structors, although  four  separate  classes  were  in- 
volved. The  performance  of  these  EMTs  was  sur- 
veyed for  approximately  3,300  cases  transported 
by  them  to  the  Emergency  Service  (E.S.)  of  Yale- 
New  Haven  Hospital  over  a six  month  period. 
Data  collection  was  carried  out  by  interviewers 
present  in  the  E.S.  24  hours  a day,  seven  days  a 
week.  A 14  page  form  was  used  to  collect  patient 
socio-demographic  data,  relevant  historical  infor- 
mation, observed  signs  and  symptoms,  EMT  clini- 
cal impression,  EMT  treatments,  and  the  physi- 
cian’s emergency  service  diagnosis  and  patient  dis- 
position. This  information  was  then  correlated 
with  a set  of  standard  criteria  developed  through 
the  use  of  standard  EMT  training  course  texts  and 
revised  by  a physician  panel.  The  data  were  then 
analyzed  to  determine  the  accuracy  of  EMT  diag- 
nosis (as  compared  to  the  physician’s  diagnosis), 
the  appropriateness  of  EMI  -provided  treatments 
(as  measured  against  the  standard  criteria  for  care, 
i.e.,  mandated  treatments)  for  specific  diagnostic 
groups,  and  the  frequency  with  which  EMT  treat- 
ments provided  were  consistent  with  the  diagnosis 
when  the  technician  was  correct  in  his  initial  clini- 
cal impression.  Approximately  1,800  cases  in  the 


sample  group  could  be  analyzed  using  the  “man- 
dated treatment’’  methodology. 

Several  important  observations  were  made  dur- 
ing this  initial  study  which  served  as  the  pretest  for 
the  present  project.  The  first  was  that  the  diagnos- 
tic accuracy  of  EMTs  ranged  widely  over  varying 
diagnostic  groups,  tending  to  be  somewhat  higher 
in  surgical  or  trauma  cases  as  opposed  to  medical 
or  non-trauma  cases.  However,  within  the  broad 
range  of  trauma,  diagnostic  accuracy  varied 
widely,  with  lacerations  and  fractures  of  the  ankle 
scoring  well  above  80%,  while  fractures  of  the 
femur  and  clavicle  scored  below  20%  accuracy. 
The  second  important  observation  is  that  in  a sig- 
nificant number  of  cases  in  which  the  EMT  was  in- 
correct in  his  clinical  impression,  he  nonetheless 
provided  the  appropriate  treatment.  In  analyzing 
the  constellations  of  signs  and  symptoms  recorded 
by  the  EMT,  it  was  apparent  that  he  was  treating 
the  signs  and  symptoms  appropriately,  although 
he  was  unable  to  integrate  them  into  the  correct 
diagnosis.  This  was  particularly  evident  in  certain 
medical  problems,  such  as  pulmonary  edema  and 
myocardial  infarction.  The  consistency  with  which 
treatments  were  given  to  a particular  diagnostic 
group  having  a mandated  treatment  also  varied 
widely,  being  exceedingly  high  in  many  trauma 
groups,  but  quite  low  in  certain  medical  groups, 
particularly  cerebrovascular  accidents  (stroke).  In 
this  situation,  it  was  hypothesized  that  the  EMT 
may  have  had  an  inadequate  understanding  of  the 
physiologic  basis  of  the  problem,  and  hence  failed 
to  appreciate  the  importance  or  significance  of  the 
required  treatment. 
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Of  particular  concern  was  the  observation  that 
many  cases  were  correctly  diagnosed  but  incorrectly 
treated.  The  data  were  further  analyzed  to  deter- 
mine what  possible  additional  factors  might  miti- 
gate against  the  EMT  providing  the  known  and  ac- 
cepted mandated  treatment.  Suggestive  evidence 
was  present  that  the  presence  of  concommitant 
factors  such  as  alcohol  abuse,  psychiatric  condi- 
tions, or  drug  addiction  were  associated  with  inap- 
propriate or  inadequate  treatment  in  these  patient 
subgroups. 

It  was  also  hypothesized  that  lower 
socioeconomic  patient  subgroups  were  receiving 
less  adequate  care  than  were  those  of  higher 
socioeconomic  standings.  Tacit  in  this  assumption 
was  the  implication  that  there  would  be  a differ- 
ence in  treatment  patterns  associated  with  differ- 
ences in  race  or  ethnicity.  Analysis  of  the  data 
showed  that  patients  in  the  lowest  socioeconomic 
(SES)  quintile  received  a slightly  higher  rate  of  ap- 
propriate treatment  than  did  those  in  the  highest 
socioeconomic  quintile.  A possible  explanation  for 
this  finding  was  that  EMTs  may  have  found  it  dif- 
ficult to  play  the  role  of  a professional  when  deal- 
ing with  patients  in  the  higher  socioeconomic 
levels,  but  were  able  to  do  so  readily  when  dealing 
with  patients  in  the  lower  socioeconomic  levels.  If 
so,  they  would  be  likely  to  act  in  a more  profes- 
sional manner  and  thereby  provide  more  appro- 
priate care  for  patients  in  the  lower  SES  group- 
ings. An  outgrowth  of  this  hypothesis  was  that  the 
socioeconomic  status  and  various  motivational  fac- 
tors of  the  EMT  might  also  play  an  important  role 
in  determining  which  EMTs  would  perform  with  a 
high  level  of  appropriateness  and  which  would 
not. 

The  need  to  replicate  this  study  and  to  examine 
the  various  hypotheses  proposed  set  the  stage  for 
development  and  implementation  of  the  present 
research  effort. 


EMT  Evaluation 

Since  the  inception  of  the  DOT-specified  EMT 
training  curriculum,  most  efforts  to  assess  EMI' 
performance  have  been  limited  to  paper  and  pen- 
cil testing.  This  is  routinely  carried  out  as  a 
mechanism  for  determining  successful  completion 
of  the  course  and  is  a low-cost  method  of  evalua- 
tion. Several  states  have  developed  written  assess- 
ment tests  for  state  certification,  and  the  creation 
of  a National  Registry  for  Emergency  Medical 
Technicians  has  fostered  the  concept  of  a nation- 
ally accepted  standard  of  performance  on  a stand- 
ardized test.14 

Truelove  and  Abercrombie  15  of  Alabama  have 
developed  a multiple  choice  test,  of  approximately 
300  items,  which  is  based  upon  tasks  that  practic- 
ing EMTs  have  identified  as  being  both  frequently 
performed  and  important  aspects  of  their  work.  In 
validating  the  test  against  the  ratings  of  EM  I 
supervisors,  there  was  seen  to  be  a high  correlation 
between  the  supervisor’s  perception  of  the  EMT  s 
ability  to  function  and  raw  scores  on  the  written 
test.  In  general,  however,  written  tests  have  an  un- 
known correlation  with  actual  performance.  In  an 
effort  to  deal  with  the  skill  requirements  of  the 
EMT  several  practical  examinations  involving  both 
simulated  case  management  and  basic  skill  testing 
have  been  developed.16  Disadvantages  of  this  ap- 
proach are  the  variable  and  frequently  high  cost  <>l 
simulation  testing,  the  highly  controlled  nature  "I 
the  simulations  with  a resultant  possible  lack  <>l 
task  realism,  and  the  unknown  correlation  of  per- 
formance on  simulation  testing  with  field  pci 
formance.  In  the  final  anlysis,  it  is  the  clinical  <>i 
field  performance  of  the  EM  I which  is  nl 
paramount  importance,  and  any  attempt  t<< 
evaluate  EMTs  must  either  deal  directly  with  field 
performance,  or  demonstrate  a strong  correlation 
between  the  evaluative  methodology  used  and  a< 
tual  field  performance. 


Background 


All  provision  and  planning  of  Emergency  Med- 
cial  Service  in  Connecticut  fall  under  the  aegis  of 
the  Office  of  Emergency  Medical  Services  (OEMS) 
in  the  State  Department  of  Health  by  virtue  of 
Public  Act  74-305.  This  Act  was  promulgated  and 
passed  by  the  state  legislature  in  order  to  carry  out 
the  mandate  provided  by  Public  Law  93-154,  the 
Federal  EMS  Systems  Act  of  1973.  While  this 
evaluation  project  was  not  done  because  of  the 
State  EMS  program,  it  was  carried  out  in  the  midst 
of  these  developments,  and  there  were  several 
areas  of  common  concern  where  the  study  staff  in- 
terfaced directly  with  OEMS. 

Changes  instituted  by  the  State  during  data  col- 
lection which  had  the  most  direct  effects  on  the 
level  of  patient  care  were  the  rigid  enforcement  of 
1)  a complete  vehicle  equipment  inventory  , and  2) 
the  use  of  only  trained  and  licensed  EMTs  in  the 
ambulance  patient  compartment. 

The  emphasis  on  rational  and  coordinated  plan- 
ning promulgated  by  OEMS  served  as  a theme  for 
the  EMS  providers  in  the  greater  New  Haven  area. 
This  atmosphere  augmented  by  numerous  plan- 
ning and  development  meetings  between  the  proj- 
ect staff  and  the  providers  prior  to  data  collection, 
resulted  in  a smooth  implementation  of  the  inter- 
view phase  of  the  study. 

The  three  hospitals  and  most  of  the  ambulance 
providers  involved  in  the  study  were  from  the 
South  Central  Connecticut  region  of  the  EMS  sys- 
tem. The  majority  of  emergency  ambulance  cases 
arriving  at  Yale-New  Haven  Hospital  (YNHH)  and 
the  Hospital  of  St.  Raphael  (HSR)  in  New  Haven 
originated  in  the  communities  of  New  Haven,  East 
Haven,  North  Haven,  West  Haven,  Branford, 
Guilford,  Hamden,  Orange  and  Woodbridge,  a 
region  usually  considered  to  be  a medical  trade 
area.  Located  at  the  intersection  of  three  major  in- 
terstate highways,  this  area  encompasses  136.3 
square  miles  with  a total  population  of  approxi- 
mately 400,000,  85%  of  which  is  urban  and  subur- 
ban. While  almost  14%  of  the  total  population  of 
the  area  is  non-white,  the  City  of  New  Haven  itself 
has  experienced  an  increase  in  non-white  popula- 
tion during  the  last  decade  from  14.9%  to  34.8%. 


This  minority  population  includes  a rapidly  in- 
creasing Spanish-speaking  population  (9%). 

Coincident  with  this  increase  in  minority  popu- 
lation, the  City  of  New  Haven  experienced  an 
overall  population  decline  of  9.5%  over  the  past 
decade.  During  this  period,  the  total  area  experi- 
enced a 12%  rise  in  population  largely  confined  to 
the  suburban  communities.  The  urban  center  is 
experiencing  an  outward  migration  of  whites  to 
the  surrounding  towns  and  inward  migration  of 
black  and  Spanish-speaking  minorities.  Addition- 
ally, Yale-New  Haven  Hospital  and  the  Hospital  of 
St.  Raphael  attract  a significant  volume  of  cases 
from  smaller  communities  more  peripherally  lo- 
cated such  as  North  Branford,  Wallingford, 
Bethany,  Clinton  and  Madison. 

Largely  due  to  the  presence  of  Yale-New  Haven 
Medical  Center,  the  area  is  high  in  physician  and 
allied  health  resources.  As  a result  of  this  concen- 
tration of  tertiary  health  services,  the  New  Haven 
area  receives  a number  of  ambulance  transfers  in- 
volving acute  patients  for  the  spinal  cord,  cardiac 
surgery,  or  burn  treatment  units. 

In  terms  of  the  availability  of  health  services  and 
access  to  these  services,  New  Haven  and  the  sur- 
rounding area  is  seen  as  a relatively  “health  rich” 
community.  The  physician/population  ratio  for  the 
region  is  31.8  per  1,000  population.  Although 
dramatically  above  the  national  average,  this  ratio 
tends  to  be  inflated  by  the  presence  of  a large 
medical  school.  Encompassed  within  the  area  are 
three  hospitals  with  a total  of  2,122  beds*  (a  bed 
population  ratio  of  5.3  per  1,000  population), 
three  health  maintenance  organizations,  and  ap- 
proximately 250  organizational  providers  of  health 
or  health-related  services. 


* This  includes  71  1 Veterans  Administration  beds  in  West  Haven 


Of  ihe  ihree  area  hospitals,  two  are  located  in 
New  Haven.  The  Hospital  of  St.  Raphael  is  a 446 
bed  hospital  located  in  the  center  of  New  Haven. 
Approximately  160  patients  are  treated  in  the 
emergency  service  each  day,  with  about  12-15  am- 
bulance visits. 

Yale-New  Haven  Hospital  is  a 965  bed  teaching 
hospital,  one  of  the  two  largest  in  the  State,  and  is 
located  in  the  center  of  New  Haven.  YNHH  treats 
approximately  250  patients  daily  in  the  Emergency 
Service,  and  receives  an  average  of  25-30  ambu- 
lance visits  per  day.  The  YNHH  Emergency  Serv- 
ice has  the  largest  E.S.  caseload  in  the  State. 

Both  hospitals  are  staffed  and  equipped  to  deal 
with  medical,  surgical,  psychiatric,  obstetrical,  and 
pediatric  problems  24  hours  a day.  Extended  care 
services  include  medical,  surgical,  neurosurgical, 
and  pediatric  intensive  care  and  coronary  care 
units.  Of  the  two  hospitals,  YNHH  treats  the 
majority  of  major  trauma  cases  because  of  its 
greater  size  and  degree  of  specialization  and  easy 
access  from  interstate  highways.  HSR  is  a Catholic 
hospital  which  may  have  an  effect  upon  the  demo- 
graphic background  of  patient’s  being  brought  to 
the  emergency  service  by  ambulance. 

Ambulance  services  for  the  seven-town  region 
are  provided  by  six  commercial  companies.  Flana- 
gan and  New  Haven  Ambulance  companies  are  lo- 
cated in  New  Haven  and  also  service  Woodbridge 
and  Orange.  They  are  the  largest  companies  in  the 
region  and  provide  the  majority  of  services.  Mur- 
ray’s Ambulance  in  Hamden  and  North  Haven 
Ambulance  of  North  Naven  are  subsidiaries  of 
New  Haven  Ambulance.  Flanagan  Ambulance  has 
four  vehicles,  while  New  Haven  and  its  sub- 
sidiaries have  six  vehicles.  The  two  remaining 
companies,  Nutile’s  Ambulance  and  Connecticut 


Ambulance,  provide  service  for  the  cities  of  East  5 
Haven  and  West  Haven,  respectively.  Both  these 
companies  are  smaller  than  the  two  New  Haven 
Ambulance  services  with  Nutile’s  having  two  ve- 
hicles and  Connecticut  three.  The  six  ambulance 
companies  receive  about  60-70  calls  per  day,  with 
35-40  of  them  requiring  transportation  to  an 
emergency  service.  While  the  majority  of  data  col- 
lected were  from  commercial  companies,  numer- 
ous volunteer  and  municipal  providers  from  the 
surrounding  areas  utilize  the  New  Haven  emer- 
gency services.  It  has  been  estimated  that  ambu- 
lance runs  of  all  types,  both  routine  and  emer- 
gency, amount  to  approximately  22,000  a year  for 
the  area,  with  estimates  varying  between  V3  17  and 
V2  18  of  these  being  non-emergent  cases.  While  cer- 
tain differential  patterns  of  E.S.  utilization  emerge 
between  HSR  and  YNHH,  based  mainly  on 
demographic,  geographic  and  religious  charac- 
teristics, it  has  been  assumed  for  this  stud\,  with 
some  justification,  that  the  choice  of  emerge  no 
room  by  ambulance  vehicle  is  essentially  random.* 

The  third  hospital  in  the  survey  was  Milford 
Hospital,  a 150  bed  general  hospital  with  an  an- 
nual emergency  service  caseload  of  32,000.  Mil- 
ford has  a population  of  approximately  53,000 
and  draws  cases  from  a population  base  of  about 
63,000.  It  is  serviced  by  a single  commercial  com- 
pany, Chamberlain’s  Ambulance  Service. 

The  training  program  for  the  EMT-A  81-hout 
course  which  was  established  at  YNHH  in  1970. 
draws  students  from  New  Haven  and  the  12  con- 
tiguous  or  nearby  towns.  It  is  basically  the  ambu- 
lance services  for  this  larger  area  which  utilize  i In- 
emergency  facilities  of  YNHH.  The  vast  majoritx 
of  Emergency  Medical  Technicians  survexed  din- 
ing the  course  of  the  earlier  studx  were  graduates 
of  the  New  Haven  81 -hour  E.M'I  \ course 


* In  emergency  ambulance  cases,  ihe  ambulant  c in  him  i.m  i* ml 
patient  to  the  closest  facililx.  That  is.  the  preferen«es  ..|  th-  p in. 
great  a factor  as  in  walk-in  cases.  1 he  proximity  of  the  two  ho* pit  il  1 h«  . I 
justifies  the  assumption  of  relative  randomness 


A survey  conducted  in  1971  under  the  auspices 
of  the  Yale  Trauma  Program  19  provided  the  fol- 
lowing information  about  Connecticut  ambulance 
attendants.  Of  those  attendants  employed  by  a 
commercial  ambulance  service  in  Connecticut, 
55%  were  employed  full-time  by  the  services  and 
45%  were  employed  part-time.  The  commercial  at- 
tendants in  this  survey  were  young,  with  a mean 
age  of  26  years.  This  contrasted  with  the  mean  age 
of  34  years  for  municipal  attendants,  38.5  years 
for  voluntary  attendants,  and  40  years  for  hospital 
based  attendants.  The  mean  hourly  pay  rate  of 
commercial  attendants  in  Connecticut  in  1971  was 
$2.00  per  hour;  for  municipal  employees,  the  rate 
was  $4.83  and  for  hospital-based,  $3.25.  Except 
for  hospital  based  attendants,  the  payment  of  shift 
differentials  is  not  common. 

In  this  same  survey,  attendants  employed  by 
commercial  services  had  a mean  of  4.9  years  of  ex- 
perience in  emergency  medical  work,  as  compared 
with  the  experience  of  municipals  of  almost  1 1 
years.  This  indicates  a fairly  rapid  turnover  in  the 
younger  age  groups  in  the  commercial 
organizations. 


III.  Project  goals  and 
hypothesis  development 


I lit*  first  research  goal  was  to  identify  statistical 
factors  which  would  adequately  profile  Emer- 
gence Medical  Technician  Phase  I performance. 
1 he  findings  of  the  initial  study  regarding  the 
task  completion  rates  of  EMTs  were  highly  con- 
troversial. Using  a one-page  self-administered 
form  which  was  tested  in  the  initial  study,  a larger 
number  of  cases  would  be  required  in  this  study 
with  particular  reference  to  certain  diagnostic 
categories.  While  the  initial  study  showed  that  less 
than  50%  of  all  fractures  were  treated  appro- 
priately, there  existed  a wide  range  of  rates  of 
appropriate  treatment  between  different  diagnos- 
tic categories  of  fractures.  For  example,  while 
83%  of  all  fractured  ankle  cases  were  treated  ap- 
propriately b\  the  EMT,  only  9%  of  fractured 
clavicle  cases  were  treated  appropriately.  The  size 
of  the  original  sample  was  such  that  it  precluded 
tests  of  statistical  significance  at  this  diagnosis- 
specific  level  of  aggregation.  To  effectively  influ- 
ence training  programs,  and  thus  influence  per- 
formance, it  is  essential  that  the  number  of  cases 
in  each  diagnostic  category  be  sufficiently  large  to 
permit  adequate  analysis  of  individual  diagnoses, 
avoiding  the  inherent  biases  and  lack  of  sensitivity 
observed  by  aggregating  diagnoses  such  as  “all 
fractures".  The  more  detailed  level  of  analysis 
would  also  serve  to  highlight  more  clearly  prob- 
lem areas  which  require  revision  of  the  81 -hour 
D.O.T.  course  or  the  21-hour  refresher  course. 

In  the  earlier  project,  a cursory  analysis  of 
other  factors  which  influence  EMT  performance 
produced  several  hypotheses  which  the  present 
study  intended  to  test  given  the  increased  number 
of  diagnostic-specific  cases.  The  presence  of  con- 
comitant conditions,  particularly  those  which 
carry  a “social  stigma",  appears  to  have  a negative 
effect  on  the  appropriateness  of  EMT-provided 
care.  The  results  of  the  initial  survey  suggested 
that  the  high  incidence  of  psychiatric  conditions, 
drug  use,  and  alcohol  abuse  in  the  patient  sample 
had  a measurable  and  negative  effect  on  the  rates 
of  appropriate  care  delivered  by  the  EMT.  For 
example,  w*hile  67%  of  all  laceration  cases  in  the 
initial  study  were  appropriately  treated,  only  58% 


of  those  which  concomitantly  demonstrated  psy- 
chiatric, drug  use,  or  alcohol-related  diagnoses 
were  treated  appropriately. 

According  to  hypothesis  1,  then,  inadequate 
treatment  of  patients  with  these  concomitant  con- 
ditions may  be  related  to  a perceived  “abuse"  of 
ambulance  services.  The  EMT  may  see  these  con- 
ditions as  patient  self-destructive  behavior  which 
results  in  the  EMT  having  to  perform  “another 
run”,  often  for  non-severe  conditions,  and  with 
little  or  no  positive  feedback  from  the  patient.  In 
this  setting,  the  EMT  may  be  less  apt  to  look  for 
subtle  signs  and  symptoms  of  serious  disease  or 
injury  and  may  not  sense  the  gravity  of  signs  and 
symptoms  he  does  observe.  He  may  also  be  disin- 
clined to  treat  such  signs  and  symptoms  even  if 
observed.  Important  signs  and  symptoms  are 
often  masked  by  more  obvious  presenting  condi- 
tions, particularly  alcoholism  or  psychiatric  dis- 
ease. This,  combined  with  a lack  of  incentive  to 
treat  the  ungrateful  or  even  hostile  patient.  ma\ 
result  in  a substantial  incidence  of  inappropriate 
treatments.  Two  limitations  of  the  initial  stud\ 
prevented  complete  testing  of  this  hypothesis. 
The  small  number  of  cases  with  diagnoses  whose 
treatment  could  be  “mandated"  which  also  exhi- 
bited any  of  the  three  concomitant  conditions 
listed  above  resulted  in  a sample  size  too  small  to 
analyze  except  for  the  “mandated  categon  of 
lacerations.  In  addition,  the  diagnosis  of  al- 
coholism collected  in  the  initial  surve\  did  not 
differentiate  between  chronic  alcoholism  (and  its 
physiological  complications)  and  acute  alcoholic 
intoxication.  Differentiating  between  these  two 
diagnoses  might  provide  additional  insight  into 
possible  explanations  for  the  poor  performance 
already  observed  in  “alcohol  use"  related  cases  Ii 
was  hypothesized  that  the  concomitant  presence 
of  acute  alcoholic  intoxication  mav  influence  1 M I 
performance  by  masking  important  signs  .mil 
symptoms,  whereas  chronic  alcoholism  mav  nega- 
tively influence  EMI  motivation  to  treat  effec- 
tively. 

The  second  hypothesis  to  be  tested  postulates 
that  the  geographical  location  of  patient  pick-up 


may  influence  the  appropriateness  of  care  deliv- 
ered. A related  hypothesis  is  that  the  socio- 
economic status  and  the  race  of  the  patient  him- 
self may  influence  the  adequacy  of  the  EMT’s 
performance  in  response  to  that  particular  condi- 
tion. Both  of  these  hypotheses  developed  out  of 
attempts  in  the  initial  study  to  understand  incon- 
sistencies in  the  performance  of  EMT’s  which 
could  not  be  explained  by  training  deficiencies. 
While  both  hypotheses  deal  with  the  effects  of  the 
EMT’s  perceptions  of  the  patient,  it  is  thought 
that  these  perceptions  may  be  affected  by  two 
mechanisms.  Elypothesis  2 deals  basically  with  the 
geographical  nature  of  Phase  I emergency  serv- 
ices in  an  urban  setting.  It  is  assumed  that  each 
neighborhood  has  a certain  character  which  the 
EMT  learns  by  experience,  and  which  may  affect 
his  expectation  of  the  type  of  case  to  be  encoun- 
tered. Such  “pre-conditioning"  could  have  an  ef- 
fect on  EMT  treatment  under  certain  circum- 
stances. Hypothesis  3 deals  with  the  same  types  of 
perceptions  and  “stereotyping”  of  a particular 
case  which  could  effect  performance.  The  action 
of  this  factor  is  accomplished  through  the  direct 
patient  encounter  and  not  the  integration  of  pre- 
conceived notions  about  the  neighborhood. 
Clearly,  such  factors  as  race  and  perceived  social 
and  economic  status  of  the  patient  are  possible 
sources  of  effect,  positive  or  negative,  on  appro- 
• priate  treatment  rates. 

The  second  major  purpose  of  the  project  in- 
volved further  development  of  the  screening 
method  developed  for  identifying  individual  cases 
in  which  an  EMT  exhibited  highly  appropriate  or 
inappropriate  care. 

While  a mechanism  had  been  developed  to 
produce  aggregate  performance  information  by 
company  on  a weekly  basis,  further  elaboration 
was  needed  to  produce  the  same  information  for 
individual  EMT’s  in  order  to  provide  the  feed- 
back necessary  to  improve  the  quality  of  Phase  I 
performance. 


The  third  major  purpose  involved  the  refining 
of  criteria  with  which  to  judge  the  appropriateness 
of  care.  The  criteria  defined  in  the  previous  study 
appeared  effective  in  measuring  the  task  comple- 
tion rates  (performance)  of  an  EMT,  but  it  was  felt 
necessary  to  re-examine  the  criteria,  using  a panel 
of  local  experts,  to  ensure  that  the  criteria  were  in 
keeping  with  present  training  concepts  and  rising 
levels  of  performance  expectations. 

The  fourth  major  purpose  involved  identifying 
changes  needed  in  the  EMS  System  and  in  EMT 
training  courses,  implementing  such  changes,  and 
evaluating  the  impact  of  these  changes  on  EMT 
performance.  Such  modifications  should  be 
documented  and  analyzed  using  a series  of  con- 
trolled interventions.  In  addition,  the  various 
modes  of  continuing  education  and  their  effect  on 
performance  were  planned  for  investigation  using 
a matched  control  group  and  a series  of  “test” 
groups.  The  “test"  groups  planned  were  a peer 
review  group,  individual  EMT  critique  by  a physi- 
cian, a weekly  case  review  class  taught  by  a physi- 
cian, and  individual  EMT  feedback  on  inappro- 
priate care  through  the  owner  or  manager  of  an 
individual  service.  Continued  education  was  felt  to 
be  an  integral  part  of  improving  EMT  perform- 
ance. While  a refresher  course  every  two  years 
and/or  monthly  seminars  are  undoubtedly  of  some 
value,  they  may  be  temporally  too  remote  to  the 
EMT's  daily  case  work  to  be  meaningful.  The  ideal 
theoretical  mechanism  for  instruction  would  be  an 
immediate,  case-by-case  feedback  system.  This  ap- 
peared impractical,  but  a variation  on  this  ap- 
proach seemed  feasible. 


Methodology 


1 he  training  program  for  the  EMT-A  81-hour 
course  was  established  at  Yale-New  Haven  Hospi- 
tal in  1971,  and  draws  students  from  over  18  towns 
surrounding  New  Haven.  The  majority  of  EMT’s 
surveyed  during  the  study  were  graduates  of  the 
New  Haven  course.  Certain  background  informa- 
tion for  ever)  EMT  trained  in  New  Haven  was  col- 
lected through  a registration  form  completed  at 
the  beginning  of  each  course.  From  this  informa- 
tion a demographic  and  training  profile  of  all 
EM  1 's  (trained  in  New  Haven)  was  compiled.  Data 
collected  through  the  registration  form  included 
birth  date,  home  address,  race,  sex,  marital  status, 
education,  health  and  emergency  medical  training, 
present  and  previous  employment  and  EMS  or- 
ganizational affiliation  (service  and  type).  The 
three  types  of  services  in  the  New  Haven  region 
are  commercial,  municipal,  and  volunteer.  The 
municipal  service,  however,  is  composed  of  a small 
number  of  employees  (5)  and  a large  number  of 
supporting  volunteers.  For  purposes  of  this  evalu- 
ation it  appeared  most  appropriate  to  treat  this 
service  as  though  it  were  a volunteer  group.  It  was 
hypothesized  that  there  would  be  both  motiva- 
tional and  organizational  differences  in  these  serv- 
ices and  that  might  account  for  differences  in  rates 
of  appropriate  treatments. 

As  of  June,  1975,  462  EMT's  in  nine  classes  had 
been  trained  using  the  standard  Department  of 
Transportation-approved  81 -hour  course  cur- 
riculum. Class  size  ranged  from  35  to  60  students. 
Three-hour  sessions  were  held  twice  weekly  for  a 
total  of  13  weeks.  All  of  the  instructors  were  physi- 
cians teaching  in  their  area  of  speciality,  except 
where  non-physicians  were  required  (legal,  reli- 
gious, extrication  subjects).  The  majority  (95%)  of 
students  were  male,  and  most  had  a 12th  grade 
education  level  (57%).  Just  over  half  of  the  stu- 
dents (54.4%)  were  between  the  ages  of  18  and  30 
with  most  of  the  remainder  (40.2%)  between 
30-45  years. 

Of  the  462  EMT’s  trained,  289  (65%)  reside  in 
New  Haven  and  the  eight  contiguous  communities 
of  the  City.  These  include  West  Haven,  East  Ha- 
ven, North  Haven,  Hamden,  Orange,  Wood- 
bridge,  Branford  and  North  Branford.  Tabulation 


of  the  residence  of  EMT’s  with  regard  to  indi- 
vidual cities  and  towns  shows  a relatively  broad 
distribution,  with  New  Haven  having  15%  fol- 
lowed by  Hamden  with  9%. 

Another  demographic  characteristic,  deter- 
mined by  the  address  of  the  EMT,  was  the 
socioeconomic  status  (SES)  of  the  individual.  A re- 
cent study  by  New  Haven  Health  Care,  lnc.2<l  de- 
scribed the  socioeconomic  characteristics  of  New 
Haven  and  several  of  its  contiguous  communities. 
The  study  defined  SES  as  “ ...  a composite  vari- 
able incorporating  median  family  income,  per  cent 
of  population  21 -years  old  and  older  with  less  than 
12  grades  of  education,  per  cent  of  employed 
males  in  unskilled,  semi-skilled,  and  service  occu- 
pations, per  cent  of  occupied  dwelling  units  with 
1.01  or  more  persons  per  room,  and  the  per  cent 
of  children  under  18  years  of  age  and  living  with 
both  parents.” 

By  using  United  States  Census  information  (as 
did  the  New  Haven  Health  Care  Study),  it  was  pos- 
sible to  determine  the  distribution  of  EMTs  within 
the  five  E.S.  categories  (quintiles):  High  SES, 
upper  middle  SES,  middle  SES,  lower  middle  SES, 
and  low  SES  (Graph  1).*  The  distribution  was 
fairly  even,  with  the  middle  SES  having  a slightly 
higher  proportion  (29%).  Of  note  is  that  all  of  the 
EMTs  in  the  low  SES  category  reside  within  New 
Haven.** 

A broad  spectrum  of  primary  occupations  were 
represented.  Significant!),  only  18%  of  students 
considered  themselves  full-time  Emergeno  Medi- 
cal Technicians  (Table  a).  One  reason  for  su<  h di- 
versity of  occupation  was  the  presence  of  a laic^ 
number  of  volunteers  in  the  training  courses 
“Fireman”  was  the  most  frequent  full-time  <><  < up.i 
tion  (25%),  while  part-time  emplovment  varied 
greatly.  Of  the  total,  70%  were  part-time  I M 1 s 
with  no  other  occupation  having  more  than  6% 
representation  (Table  b).  A more  accurate  repre 
sentation,  however,  is  obtained  In  comparing  the 
number  of  full-time  EMTs  with  part-time  EM  I s 
(Table  c).  It  was  found  that  57%  performed  on  a 
full-time  basis  while  43%  worked  part-time 

* SES  could  be  determined  for  only  226  IMG 

**  Table  d and  Graph  2. 
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Table  a:  Full  Time  Occupation 


Firemen 

25% 

(111) 

EMT 

18% 

(78) 

Craftsmen 

14% 

(64) 

Professional  and  Technical  Workers 

7% 

(31) 

Policemen 

6% 

(28) 

Students  and  Unemployed 

6% 

(27) 

Service  Workers 

5% 

(22) 

Sales  Workers 

4% 

(19) 

Transport  Equipment  Operatives 

4% 

(18) 

Managers  and  Administrators 

3% 

(15) 

Operatives  Except  Transport 

2% 

(10) 

Laborers 

2% 

(10) 

Clerical  Workers 

2% 

(8) 

Private  Household  Workers 

> 1% 

(2) 

Total 

1 00% 

(443) 

Table  b:  Part  Time  Occupations 


EMT 

70% 

(58) 

Craftsmen 

6% 

(5) 

Service  Workers 

5% 

(4) 

Clerical  Workers 

5% 

(4) 

Transport  Equipment  Operatives 

4% 

(3) 

Sales  Workers 

4% 

(3) 

Laborer 

2% 

(2) 

Firemen 

2% 

(2) 

Professional  and  Technical  Workers 

1% 

(D 

Farm  Laborers 

1% 

(D 

Total 

L* 

1 00% 

(83) 

Table  c:  Full  Time  EMT  vs  Part  Time  EMT 


EMT 

Private 

EMT 

Municipal 

EMT 

Total 


Full  Time  Part  Time 

56%  (72)  44%  (57) 

86%  (6)  14%  (1) 

57%  (78)  43%  (58) 


20  - 


Graph  2:  Residence 


65%  N = 444 

(289) 


EMTs  EMTs 

Residing  Not  Residing 

In  New  Haven  In  New  Haven 

Area  Area 


Table  d:  Residence 


New  Haven 

15% 

(66) 

Hamden 

11% 

(48) 

West  Haven 

9% 

(41) 

East  Haven 

9% 

(38) 

North  Haven 

7% 

(30) 

Woodbridge 

6% 

(25) 

Branford 

5% 

(23) 

North  Branford 

3% 

(15) 

Orange 

1% 

(3) 

Total 

65% 

(289) 

The  majority  of  students  (96%)  had  received 
some  form  of  prior  health  training  on  a formal 
basis.  Most  had  completed  the  Basic  Red  Cross 
(64%),  while  51%  completed  the  Advanced  Red 
Cross  Course,  and  slightly  under  half  (47%)  had 
received  CPR  training.  The  majority  of  students 
(15%)  had  received  training  in  the  National  Ambu- 
lance Training  Institute  Course.  Other  training  in- 
cluded Medical  Self  Help  (8%),  training  in  the 
Armed  Forces  (6%),  and  extrication  courses  (4%). 


I l ilt  (30%)  of  .ill  students  were  affiliated  with 
commercial  ambulance  companies,  while  others 
were  evenly  divided  between  municipal  and  volun- 
teer organizations. 

It  should  be  noted  that  there  are  not  conven- 
tional municipal  services  existing  in  the  immediate 
study  area.  Some  services  consider  themselves 
"municipal”  as  the  vehicle  and  supplies  are  main- 
tained b)  the  community.  The  EMTs,  however,  are 
reimbursed  on  a per-call  basis.  In  the  South  Cen- 
tral  Connecticut  Health  Services  area  there  is  only 
one  municipal  service  employing  five  technicians, 
and  this  has  a large  back-up  staff  of  volunteers. 

Certain  variables  which  are  important  to  develop 
an  accurate  profile  of  EMTs  were  not  collected 
with  consistency.  For  example,  the  number  of 
hours  worked  was  not  collected  from  early  cases, 
and  when  collected  often  reflected  hours  worked 
in  an  occupation  other  than  as  an  EMT.  The 
number  of  individuals  listing  their  full  or  part- 
time  occupation  as  EMT  and  also  recording 
number  of  hours  worked  was  not  large  enough  to 
produce  a meaningful  statistical  analysis  of  this 
variable.  Certain  estimates  could  be  made  of  this 
variable,  however,  through  subjective  impressions 
of  the  working  hours  of  EMTs  by  the  core  staff 
and  the  interviewers.  These  impressions  came 
from  first-hand  knowledge  of  the  ambulance  busi- 
ness and  conversations  with  both  the  EMTs  them- 
selves and  several  managers  of  ambulance  services. 
Full-time  EMTs  work  at  least  50  hours  per  week. 
Those  that  work  less  usually  hold  a part-time  job 
to  supplement  their  income,  which  in  the  case  of 
most  EMTs  is  low.  In  either  case,  the  total  number 
of  working  hours  for  an  individual  employed  as  an 
EMT  is  usually  over  50  per  week,  and  ranges  up  to 
80  to  90  hours. 

A general  profile  of  the  average  EMT  can  be 
drawn  from  these  data.  He  is  a married,  white 
male,  approximately  31  years  old  and  has  a 12th 
grade  education.  He  lives  either  in  New  Haven  or 
one  of  its  close  suburbs  and  is  in  the  middle  of  the 
socioeconomic  scale.  He  works  tw^o  jobs  and  aver- 
ages approximately  60  working  hours  per  week. 
Previous  health  training  usually  includes  the  Basic 
Red  Cross  First  Aid  Course  and  usually  the  Ameri- 
can Red  Cross  Advanced  Course  and/or  a CPR 
course. 

An  additional  class  (10th)  was  trained  by  June, 
1975,  but  their  demographic  characteristics  were 
excluded  from  this  profile  because  of  the  special 
composition  of  this  class.  Almost  all  students  in  the 
class,  sponsored  by  the  City  of  New^  Haven,  were 
affiliated  writh  the  New  Haven  Office  of  Man- 
power. Many  were  unemployed,  and  others  w-ere 
volunteers  in  various  institutional  health  agencies 
and  never  intended  to  use  their  training  in  an  am- 
bulance setting.  Of  this  class  55%  were  non-white 
and  62%  were  female,  as  opposed  to  2%  non-white 
and  5%  female  in  all  previous  classes. 


It  should  also  be  noted  that  not  all  graduates  of 
the  New  Haven  EMT  Course  participated  equally 
in  the  study.  Some  students  incorporated  in  the 
demographic  profile  did  not  transport  any  cases 
during  the  study,  and  others  took  part  with  low’ 
levels  of  frequency. 

General  Methodology 

The  methodology  used  in  the  present  EMT  per- 
formance evaluation  employed  a single-page  data 
collection  instrument  w'hich  was  completed  by  a 
member  of  the  EMT  team  under  the  guidance  and 
supervision  of  an  observer.  The  form  was  com- 
pleted in  the  Emergency  Service  as  soon  as  respon- 
sibility for  the  patient  had  been  transferred  from 
the  EMT  team  to  the  Emergency  Service  staff.  The 
observer  assisted  the  EMT  in  completing  the  form, 
ensuring  that  all  questions  wTere  answered  and  all 
available  data  recorded.  Observers  were  present  in 
the  Yale-Newr  Haven  Hospital  (YNHH)  Emergency 
Service  24-hours  per  day,  and  initially  24-hours 
per  day  at  St.  Raphael’s  Hospital  (HSR),  although 
coverage  was  reduced  to  16  hours  per  day  (night 
shift  omitted)  after  two  weeks.  EMT  data  was  vali- 
dated by  the  observer  during  the  intial  phase  of 
the  project  using  a homoform  on  which  those 
treatments  which  could  be  seen,  such  as  dressings 
and  splints,  were  recorded.  The  EMT  would  rec- 
ord data  in  the  areas  of  history  and  physical  as- 
sessment, clinical  impression  or  diagnosis  of  the 
patient’s  condition,  and  the  treatments  rendered. 
This  information  wras  then  compared  with  the 
Emergency  Service  medical  record  for  consistent) 
of  observations  and  accuracy  of  diagnosis.  The 
Emergency  Service  physician’s  diagnosis  and  the 
disposition  of  the  patient  were  recorded  on  the 
back  side  of  the  EMT  data  collection  form. 

A comparison  was  made  between  the  physician 
diagnosis  and  the  EMT  diagnosis  to  determine 
EMT  diagnostic  accuracy.  The  appropriateness  of 
the  EMT  provided  treatments  was  determined  b\ 
comparison  with  a set  of  mandated  treatments  (see 
following  section)  based  on  the  physician's  diag- 
nosis. Analytical  factors  were  developed  and  calcu- 
lated to  describe  EMT  diagnostic  accuracy,  over- 
and  under-diagnosis,  selectivity  and  specificity, 
treatment  consistency,  and  over-  and  under- 
treatment  (see  analytical  factors  section). 

Mandated  Treatments 

The  mandated  treatment  criteria  previously 
mentioned  were  developed  by  abstracting  the 
standard  EMT  course  texts:  ( Care  and  Transpin tu 
tion  of  the  Sick  and  Injured  Patient,  Xmctican 
Academy  of  Orthopedic  Surgci\;  / mergency  < are, 
Brady  Company)  and  course  presentation  mate 
rials.  Since  a core  of  4 ph\ si<  ians  and  1 EMI  in 


structor  had  conducted  almost  all  of  the  training 
sessions,  the  content  of  material  presented  in  EMI 
classes  was  consistent  for  all  EMTs  trained  prior  to 
the  performance  evaluation.  The  treatments  which 
were  selected  as  “mandates”  were  those  which 
were  felt  to  be  required  in  essentially  all  cases  with 
a given  diagnosis.  The  list  of  mandated  criteria 
appears  in  Table  I.  Mandated  treatments  range  in 
complexity  from  merely  the  provision  of  reassur- 
ance (in  cases  of  URI,  asthma,  psychiatric  distur- 
bance), to  the  provision  of  multiple  treatments  in- 
cluding appropriate  immobilization  of  fractures, 
positioning  of  the  patient,  and  administration  of 
oxygen.  The  criteria  were  reviewed  by  the  EMT 
course-instructor  staff  consisting  of  a surgeon, 
anesthesiologist,  internist,  orthopedic  surgeon  and 
EMT  instructor  for  consistency  with  standard 
teaching  and  practice  principles.  The  final  criteria 
are  explicit  and  are  felt  to  be  appropriate  for  the 
evaluation  of  all  cases  falling  within  the  designated 
diagnostic  category. 

In  using  the  criteria  it  should  be  cautioned  that 
they  provide  only  a framework  by  which  perform- 
ance may  be  initially  screened  as  either  appro- 
priate or  inappropriate.  Apparently  inappropriate 
cases  require  additional  review  to  determine  the 
actual  appropriateness  or  inappropriateness  of 
care  provided.  It  should  also  be  pointed  out  that 
provision  of  a “treatment”  may  indicate  that  a spe- 
cific procedure  was  carried  out,  but  in  no  way  in- 
dicates the  quality  of  the  task  performed.  In  this 
sense,  use  of  mandated  criteria  provides  the  re- 
viewer with  a “task  completion  rate”,  but  not  a 
quality  of  performance  rating.  A mandated  treat- 
ment may,  rarely,  be  contraindicated,  as  for  exam- 
ple the  administration  of  oxygen  to  a patient  with 
a myocardial  infarction  who  does  not  want  to  re- 
ceive oxygen.  In  auditing  such  a case,  the  failure 
to  administer  oxygen  would  be  noted  as  a per- 
formance deficit  and  the  case  would  be  flagged  for 
review'.  The  well-trained  EMT,  however,  should 
note  on  his  record  that  the  patient  refused  the  ap- 
propriate treatment,  and  the  apparent  inadequate 
performance  would  not,  on  review,  constitute  in- 
adequate treatment. 

Analytical  Factors 

To  evaluate  the  performance  of  EMTs,  it  is 
necessary  to  gather  patient-specific  data  concern- 
ing the  EMT  clinical  impression  (i.e.  EMT  diag- 
nosis), EMT  treatments,  and  the  physician  diag- 
nosis. These  data  may  then  be  aggregated  by 
physician  diagnostic  groups  for  analysis.  A variety 
of  analytical  factors  were  developed  to  describe 
EMT  diagnostic  and  therapeutic  practices.  The 
central  element  of  the  analysis  rests  upon  the  crea- 
tion of  a 2 x 2 matrix  which  displays  all  cases  with 
a given  diagnosis,  separated  into  those  which  were 
not  correctly  diagnosed  by  the  EMT  and  those 


which  were  or  were  not  correctly  treated  by  the 
EMT  according  to  the  mandated  criteria  for  that 
diagnostic  condition  (Figure  I). 

In  this  matrix,  the  A cell  represents  those  cases 
which  were  both  correctly  diagnosed  and  correctly 
treated  by  the  EMT  according  to  the  mandated 
treatment.  Cell  B represents  those  cases  which 
were  correctly  diagnosed,  but  which  failed  to  re- 
ceive the  mandated  treatment.  Cell  C represents 
those  cases  which  were  incorrectly  diagnosed,  but 
which  nevertheless  received  the  mandated  treat- 
ment. Cell  D represents  those  cases  which  were  in- 
correctly diagnosed  and  w'hich  failed  to  receive  the 
mandated  treatment.  It  may  be  seen  that  the  sum 
of  cells  A and  C represent  the  total  number  of 
cases  with  a given  diagnosis  which  were  correctly 
treated,  w'hile  the  sum  of  Cells  A and  B represents 
the  total  number  of  cases  with  a given  diagnosis 
which  the  EMT  correctly  diagnosed.  Conversely, 
the  sum  of  Cells  C and  D represents  the  total 
number  of  cases  incorrectly  diagnosed,  and  the 
sum  of  Cells  B and  D represents  the  total  number 
of  cases  which  failed  to  receive  the  treatment 
mandated  for  that  specific  diagnostic  group. 

It  is  to  be  anticipated  that  the  EMT  will  not 
diagnose  all  cases  of  a given  condition  which  the 
physician  diagnoses,  and  will  also  include  cases 
which  the  physician  considers  to  belong  to  another 
group.  In  effect,  there  are  two  sets  of  cases,  one 
constituting  the  physician-diagnosed  cases  and  the 
other  constituting  the  EMT-diagnosed  cases.  The 
two  sets  overlap  by  the  sum  of  factors  A & B.  The 
subset  of  physician-diagnosed  cases  which  were 
not  correctly  diagnosed  by  the  EMT  constitutes  the 
sum  of  factors  C & D.  The  subset  of  EMT  diag- 
nosed cases  not  also  diagnosed  by  the  physician 
constitutes  a third  factor,  (EDx  — (A  + B)  ).  It  is 
important  to  know  the  total  number  of  cases  an 
EMT  diagnosed  to  determine  his  diagnostic 
accuracy. 

The  diagnostic  factors  which  were  developed  are 
as  follows: 

1. X  represents  the  diagnostic  accuracy  and  equals 
the  number  of  cases  both  the  physician  and  EMT 
diagnose  divided  by  the  total  number  of  cases  the 

EMT  diagnoses  ( ).  This  factor  gives  the  ac- 

EDx 

curacy  of  EMT  diagnoses  using  physician  diagnosis 
as  the  standard.  As  X approaches  100%,  EMT  diag- 
nostic accuracy  increases  toward  the  optimum. 

2.  X'  represents  the  number  of  cases  which  the 
EMT  underdiagnosed  and  equals  the  number  of 
physician-diagnosed  cases  minus  the  number  of 
cases  where  physician  and  EMT  diagnosis  agree, 
divided  by  the  number  of  physician-diagnosed 

cases  ( — ^ ~ (A  + B)  y This  reveals  the  extent  to 
N 

which  the  EMT  is  underdiagnosing  a given  condi- 
tion. As  X'  approaches  O,  there  is  less  underdiag- 
nosis. When  (A  + B)  approaches  N,  [N  — (A  + B)] 


approaches  0 .md  the  optimal  level  of  diagnostic 
.it  i m. u \ is  achieved.  While  underdiagnosis  should 
idcalk  approach  0.  the  same  is  not  true  for  over- 
diagnosis. 

a V i (-presents  KM  1 overdiagnosis  and  can  be  de- 
rivcd  l>\  subtracting  the  number  of  times  the  physi- 
(ian  and  1-  M l agree  on  the  diagnosis  (A  + B)  from 
the  number  of  times  the  EMT  makes  the  given  diag- 
nosis. whether  correct  or  not  (EDx),  and  then  divid- 
ing In  the  number  of  times  the  EMI  makes  the 
diagnosis  (EDx).  X"  indicates  the  frequency  with 
which  the  EMT  diagnoses  a condition  which  does 
not  exist.  As  X"  approaches  0,  overdiagnosis  becomes 
less  prevalent.  For  some  conditions  X"  should  remain 
high  (e.g.  fractures,  especially  of  spine,  pelvis,  and 
long  bones;  myocardial  infarction,  etc.),  while  for 
others  it  should  approach  0 (burns,  lacerations, 
hyperventilation  syndrome).  Where  failure  to  diag- 
nose a condition  may  be  associated  with  possible 
serious  sequellae  resulting  from  inadequate  treat- 
ment, overdiagnosis  should  be  prevalent.  Where 
diagnosing  a condition  as  present  may  prompt  the 
EMT  to  administer  a potentially  deleterious  treat- 
ment if  the  condition  is  not  in  fact  present,  over- 
diagnosis  (X")  should  approach  0 (e.g.  diagnosing  a 
true  myocardial  infarction  as  “hyperventilation  syn- 
drome" and  treating  the  rapid  respirations  with  re- 
breathing bag). 

4.  The  factors  X'  + X"  can  be  used  to  determine 
EMT  selectivity  and  specificity  for  a given  condition. 
Selectivity  is  arrived  at  by  subtracting  X'  from  100% 
(or  X'  as  decimal  from  1 & multiplying  times  100), 
while  specificity  is  arrived  as  by  subtracting  X"  from 
100%.  The  selectivity  factor  provides  an  indication 
of  the  relative  frequency  with  which  the  EMT  does 
not  diagnose  something  which  is  not  present  (i.e. 
high  selectivity  indicates  a low  false  negative  rate). 
The  specificity  factor  indicates  the  frequency  with 
which  he  does  not  miss  diagnosing  a true  positive 
case  (i.e.  high  specificity  indicates  low  false  positive 
rate). 

The  treatment  factors  developed  are  as  follows: 

1 . The  treatment  consistency  (Y)  for  the  EMT  can  be 
derived  by  dividing  the  total  number  of  cases  appro- 
priately treated  by  the  EMT  by  the  total  number  of 
cases  diagnosed  by  the  EMT  (EDx).  If  the  EMT 
treats  solely  on  the  basis  of  his  own  diagnosis,  one 
would  anticipate  the  Y would  be  consistently  high. 
As  Y approaches  100%,  treatment  frequency  be- 
comes more  acceptable,  with  100%  being  the  optimal 
level  of  care  based  on  EMT  diagnosis. 

2.  A more  significant  factor  is  the  total  number  of 
cases  which  were  appropriately  treated  which  fell 
within  the  physician-diagnosed  group.  This  is  repre- 
sented by  the  factor  Y'  and  equals  the  total  number 
of  cases  appropriately  treated  by  the  EMT  divided 
by  the  total  number  of  physician-diagnosed  cases 
(N).  As  Y'  approaches  100%,  appropriateness  of 
treatment  increases.  In  this  particular  instance  the 


percentage  of  appropriate  treatment  is  measured  in 
cases  where  the  condition  actually  existed. 

3.  If  the  signs  and  symptoms  of  a particular  condi- 
tion are  obvious,  one  would  expect  the  EMT  and 
phy  sician  to  agree  on  the  diagnosis,  and  would  fur- 
ther anticipate  that  the  proportion  of  those  cases  ap- 
propriately treated  would  be  the  same  as,  or  higher 
than,  the  EMT’s  basic  treatment  consistency  rate. 
This  factor  is  represented  by  Y"  and  equals  the  total 
number  of  EMT  appropriately  treated  cases  where 
the  EMT  and  physician  agree  on  the  diagnosis  (i.e. 
cell  A)  divided  by  the  sum  of  all  cases  they  agree  on 
(i.e.  the  sum  of  cells  A & B).  As  Y"  approaches  100%, 
appropriateness  of  care  improves.  Optimal  care  for 
this  group  occurs  when  Y"  = 100%.  In  this  instance 
appropriateness  of  care  is  measured  for  those  cases 
where  the  EMT  was  aware  a particular  condition 
existed  as  evidenced  by  his  diagnostic  agreement 
w'ith  the  physician. 

4.  The  factor  Y'"  represents  the  consistency  of 
treatment  for  those  cases  which  the  EMT  diagnoses 
as  belonging  to  a particular  set,  but  which  the  phy  si- 
cian diagnoses  as  being  a different  condition.  Y"' 
therefore  equals  the  sum  of  all  cases  where  the 
EMT’s  treatment  is  consistent  with  his  diagnosis  but 
where  the  diagnosis  was  incorrect  (Rx  EDxs)  divided 
by  the  sum  of  all  EMT  incorrectly  diagnosed  cases 
(EDxj).  If  one  creates  a 2 x 2 matrix  for  the  EMT 
diagnosed  cases,  this  factor  would  be  equivalent  to  the 
C cell  divided  by  the  sum  of  the  C and  D cells. 

5.  The  EMT  overtreatment  rate  (Y°)  represents 
those  cases  which  he  appropriately  treated  based 
upon  his  own  diagnosis  but  where  the  diagnosis  he 
made  was  incorrect  (Rx  EDsO  divided  by  the  sum  of 
all  cases  for  w-hich  he  provided  the  same  appropriate 
treatment  (Rx  EDx;  + RxN). 

6.  The  under  treatment  rate  equals  Yu  = 1 — Y’  and 
represents  the  percent  of  cases  within  a specific 
diagnostic  group  which  the  EMT  failed  to  treat. 

7.  One  can  calculate  the  probability  that  an  EM  I will 
correctly  diagnose  a case  and  yet  fail  to  provide  the 

appropriate  treatment.  This  factor  is  (— — ) and 

Dx, 

g 

equals  . (Note  that  the  “i”  subscripts  in  the 

A + B 

factor  are  present  only  to  indicate  a factoi  denoting 
inappropriateness  of  treatment  and  the  Dx  sub- 
script in  the  factor  is  not  equivalent  to 
Dxj  used  elsewhere).  If  making  the  correct  diag 
nosis  is  an  important  step  in  the  process  of  the  1 M I 
selecting  the  appropriate  treatment,  and  if  he  un- 
derstands the  appropriate  treatment  foi  th<  condi 
tion  diagnosed,  one  would  expect  this  factoi  t<>  l>< 
consistently  low;  that  is,  the  number  of  cases  both 
correctly  diagnosed  and  appropriately  ti  rated 
would  be  quite  large  when  compared  to  the  numlx-i 
of  all  cases  the  EMT  correctly  diagnoses 


8.  The  probability  that  the  appropriate  treatment 
provided  by  an  EMT  is  based  upon  a correct 
diagnosis  is  represented  by  the  factor 


(_A_)  = 

Rxj 


A 

A + C 


If  making  the  correct  diag- 


nosis is  a major  factor  in  the  EMT  selecting  the  ap- 

A- 

propriate  treatment,  one  would  expect  — to  be 

Rxi 


quite  high.  If,  however,  the  EMT  is  frequently 
treating  on  the  basis  of  signs  and  symptoms,  as  op- 
posed to  diagnosis,  one  would  expect  this  factor  to 
be  low. 


Example  Case  and  Discussion 

The  following  hypothetical  case  will  illustrate 
the  use  and  interpretation  of  the  previously  de- 
scribed factors: 

An  EMT  has  diagnosed  100  cases  of  what  he 
thought  were  hip  fractures  during  the  past  6 
months.  Of  these,  he  treated  70  cases  appro- 
priately. In  all  the  cases  the  EMT  transported,  the 
physicians  found  75  hip  fractures,  60  of  which 
were  treated  appropriately.  The  EMT  and  physi- 
cians agreed  on  the  diagnosis  for  50  of  the  cases 
and  of  these  the  EMT  had  treated  45  appro- 
priately. 

Hence:  EMT  diagnosed  hip  fractures  =100  (EDx) 
M.D.  diagnosed  hip  fractures  = 75  (N) 

M.D.  + EMT  agreed  upon  cases  = 50  (A+B) 

Using  the  population  of  hip  fracture  cases  diag- 
nosed by  the  physician,  the  following  matrix  (MAT,,) 
can  be  developed: 

Treatment 


Correct  diagnosis;  correct  treatment  = AE  = 45 
Correct  diagnosis;  incorrect  treatment  = BE  = 5 
Incorrect  diagnosis;  correct  treatment  = CE  = 25 
Incorrect  diagnosis;  incorrect  treatment  = DE  = 25 

Note  that  cells  AE  and  BE  retain  their 
original  values,  while  the  value  of  CE  has  increased 
(EMT  over  diagnosis  and  over  treatment)  as  has 
cell  De  (over  diagnosis  only). 

The  following  descriptive  factors  may  now  be 
calculated  for  the  EMT: 


Diagnostic : 

X = diagnostic  = A + B — ii ^ + 5 __  50% 
accuracy  EDx  100 

X'  = under  — N — (A  + B)_  75  — 5 0 _ 33% 

diagnosis  EDx  75 

X"  = over  = EDx  — (A  + B)  1 00  — 50  _ 50% 
diagnosis  EDx  100 

Case  = 1-X'  (100)  = 1 -0.33  (100)  = 67% 
selectivity 


Case  = 1 = X"  (100)  = 1 -0.50  (100)  = 50% 
specificity 

T reatment: 


Y = overall  EMT 
treatment 
consistency 


Ae  + Ce 
EDx 


-^-=70% 

100 


Y'=  treatment 

appropriateness 
for  true 
positive 
cases 


A + C 
N 


— =80% 
75 


Approp. 

Inapprop 

( + ) 

(-) 

A+  + 

B + - 

correct  ( + ) 

45 

5 

Y"=  treatment 

appropriateness  A . r 

for  EMT  cor-  = = — =90% 

rectly  diagnosed  ^ ^ 5 

cases 


Diagnosis  C— + D 

incorrect  (-)  15  10 

Correct  diagnosis;  correct  treatment  = A = 45 
Correct  diagnosis;  incorrect  treatment  = B = 5 
Incorrect  diagnosis;  correct  treatment  = C = 15 
Incorrect  diagnosis;  incorrect  treatment  = D = 10 

Using  the  population  of  hip  fracture  cases  diag- 
nosed by  the  EMT,  a second  matrix  (MATE)  is  de- 
veloped: 

Ae++  Be+  — 

45  5 


CE h De 

25  25 


Y"'=  treatment 

approp.  for  EMT  =— — =7^=50% 

incorrectly  diag-  e + e 5 
nosed  cases 


Y°  = over- 
treatment 


Rx  EDx CE 


Rx  EDxj+RxN  Ce+(A  + C) 

= — = 29% 

85 


Yu- under-  =(1  _ Y')  ( 100)= ( 1 — 0.80)  (100)=20% 
treatment 

( p.  „ ^ = probability  =— — =—=0.10 

Xi  EMT  will  Dx  A + B 50 
yet  Rx  — 

Aj  probability 

Dxj  EMT  Rx  + is  __A =45  = q 75 

based  on  Dx -I-  a + C 60 


EDx  = 100 


In  1 1 1 1 s cast-  i In-  KM  I diagnosed  67%  of  true  posi- 

tiv<  hip  fractures  ( ),  but  was  able  to  do  so  only 

N 

l>\  nvci  diagnosing  the  condition  50%  of  the  time 
i\  50% ).  and  overall  diagnostic  accuracy  is  only 
Mi',  (\).  In  addition,  he  failed  ,to  diagnose  33%  of 
true  positive  cases  (X').  His  case  selectivity  is  fairly 
good  (67%)  indicating  that  he  has  a relatively  low 
false  negative  rate,  while  his  specificity  is  lower 
(50% ),  indicating  a higher  false  positive  rate.  That 
is.  he  is  more  prone  to  overdiagnose  cases  than  he 
is  to  underdiagnose  or  miss  cases. 

His  overall  treatment  consistency  (for  cases  he 
diagnoses)  is  70%,  indicating  that  30%  of  cases  he 
diagnoses  he  still  does  not  treat.  This  may  be  the 
result  of  lack  of  prominent  signs  and  symptoms 
which  would  in  and  of  themselves  prompt  treat- 
ment. lac  k of  certainty  in  the  diagnosis,  mitigating 
circumstances  (patient  refusal,  life-threatening 
condition,  etc.),  or  other  less  obvious  reasons.  He 
treats  80%  of  true  positive  cases.  Where  both  he 
and  the  physician  agree  on  the  diagnosis  (“an  ob- 
vious case  of  fractured  hip”),  his  treatment  rate 
rises  to  90%.  The  implication  here  is  that  as  the 
case  becomes  more  clear  (i.e.  signs  and  symptoms 
more  pronounced),  his  treatments  became  more 
frequent.  He  also  tends  to  overtreat  (29%)  some- 
what more  frequently  than  he  undertreats  (20%). 
1 he  probability  that  he  will  fail  to  treat  a true  posi- 
tive case  if  he  diagnoses  it  is  quite  low  (0.10),  and 
the  probability  that  his  correct  treatment  is  predi- 
cated upon  making  the  correct  diagnosis  is  rela- 
tively high  (0.75). 

One  can  begin  to  appreciate  the  interplay  be- 
tween diagnosis  and  sign  and  symptom  recognition 
in  prompting  appropriate  treatment.  Making  the 
correct  diagnosis  is  important  and  will  usually  lead 
to  correct  treatment,  but  sign  and  symptom  recog- 
nition is  also  important  and  is  responsible  for  25% 
of  all  treatments.  A disturbing  finding  in  this 
example  is  that  7%  of  true  positive  cases  (10%  of 
all  EMT  correctly  diagnosed  cases)  are  correctly 
diagnosed  but  still  not  treated.  The  possible  ex- 
planation for  this  will  be  discussed  subsequently, 
but  one  reason  could  be  that  the  presentation 
clearly  suggested  a hip  fracture,  but  the  signs  and 
symptoms  were  not  sufficiently  severe  to  prompt 
treatment  in  and  of  themselves.  This  is  referred  to 
later  as  “the  enigma  of  the  B cell.”  The  second 
problem  area  is  in  the  D cell  where  13%  of  cases 
were  neither  diagnosed  nor  treated.  It  is  possible 
that  these  cases  had  few  or  absent  signs  and  symp- 
toms and  might  only  be  diagnosed  by  radiography. 
It  is  also  possible  that  subtle  signs/symptoms  were 


present  but  were  overlooked  by  the  EMT.  This  will 
be  referred  to  later  as  “the  problem  of  the  D Cell." 

Research  Project  Organization 

The  initial  project  task  was  to  establish  the 
“Emergency  Medical  Services  Evaluation  Grant 
Advisory  Committee."  This  was  composed  of  both 
co-principal  investigators,  the  official  consultant 
staff,  and  one  representative  from  each  of  the  fol- 
lowing: 1)  Robert  Wood  Johnson  Grant  Consor- 
tion  Advisory  Council;  2)  The  Connecticut  Advis- 
ory Committee  on  E.M.S.;  3)  Milford  E.M.S. 
Council;  4)  New  Haven  Health  Care,  Inc.  Research 
and  Evaluation  Committee;  5)  State  Department  of 
Health;  6)  EMT-A  Association;  7)  Ambulance 
Owners  Association.  This  committee  was  charged 
with  supervising  grant  activities,  advising  the  prin- 
cipal investigators  in  appropriate  areas,  and 
facilitating  the  interfacing  of  the  research  opera- 
tion with  the  related  local,  regional  and  stale  agen- 
cies. It  was  also  responsible  for  establishing  contact 
with  the  two  regional  data-use  committees,  the  Mil- 
ford E.M.S.  Council  and  the  Robert  Wood 
Johnson  Foundation  Grant  Consortium,  and  serv- 
ing in  a limited  advisory  capacity  for  them. 

The  Project  Director  was  responsible  for  inter- 
viewing and  hiring  all  personnel,  establishing  the 
central  office  facilities,  supervision  of  all  full  and 
part-time  staff,  and  coordination  of  meetings  of 
the  Advisory  Board.  He  maintained  lines  of  com- 
munications with  the  ambulance  companies,  emer- 
gency departments  and  ambulatory  services  agen- 
cies, record  room  personnel,  emergency  medical 
dispatching  units  (fire,  police,  etc.)  and  other  re  - 
lated E.M.S.  agencies.  He  was  responsible  foi  i lie 
arrival  and  presence  of  interviewers  and  quality 
controllers  in  their  respective  areas  and  distrib- 
uted orientation  information  and  documents  to 
the  above  agencies.  He  arranged  and  directed  a 
one-week  clinical,  on-location  training  session  foi 
the  interviewers  and  quality  controllers  using  a 
manual  prepared  for  this  purpose  (appendix  I).) 
Additionally,  he  was  responsible  with  the  co- 
principal  investigators  and  the  printer’s  represen- 
tative for  the  development  of  the  printed  data  col 
lection  instrument. 

Members  of  the  Advisory  Board,  and  in  panic  n 
lar  the  co-principal  investigators,  were  responsible- 
for  refining  the  detailed  methodolog\  foi  tin 
project,  dealing  with  all  aspects  of  organization 
data  collection,  quality  control,  and  analysis 
Criteria  for  each  diagnostic  group  and  thciapc  uiic 
modality  were  determined  b\  the  medical  panel 
The  necessary  software  for  data  anahsis  was  <h 
veloped  based  on  work  accomplished  dumm  tin 
previous  st  ucly . The  data  collect  ion  in  si  i n 1 1 cm  \ .t 
also  revised  several  times  during  the-  den  lopn  e i 
lal  phase  in  order  to  fit  the  precise  data  set  md 
format  desired. 


Interviewers.  The  interviewers  constituted  a 
central  element  of  the  data  collection  scheme. 
Their  role,  by  virtue  of  a 24-hour  presence,  was  to 
make  contact  with  each  ambulance  crew  trans- 
porting a case  to  the  emergency  service. 

All  attendants,  including  those  who  were  part- 
time,  were  instructed  in  the  use  of  the  data  collec- 
tion instrument  in  the  actual  clinical  setting  (E.S.). 

The  interviewers  initially  gathered  data  by 
interviewing  the  EMTs,  then  later  by  assisting 
them  in  form  completion.  It  required  several 
weeks  to  establish  a satisfactory  level  of  reliable 
reporting  in  all  major  diagnostic  groups,  even  for 
those  attendants  with  a high  case  frequency.  It  was 
difficult  to  train  all  attendants  in  reporting  cases  in 
all  diagnostic  areas  during  the  interview  phase; 
however,  previous  experience  had  demonstrated 
that  the  more  complete  the  supervised  portion  of 
the  data  collection  experience,  the  more  reliable 
and  thorough  would  be  the  data  provided.  For  this 
reason,  observers  were  maintained  in  the  E.S.  as 
much  as  possible  (24°/day — YNHH,  16°/day — 
HSR)  to  assist  the  EMTs  in  data  recording.  As  the 
research  period  continued,  the  attendants  not  only 
became  familiar  and  proficient  in  completing  the 
form  for  all  diagnostic  groups,  but  also  came  to 
expect  this  as  one  of  the  essential  parts  of  patient 
transport. 

Brief  attempts  in  the  past  at  retrospective  data 
collection  over  even  short  periods  (i.e.  day  person- 
nel gathering  data  from  the  previous  12  hours) 
had  met  uniformly  with  failure.  The  attendants 
forgot  essential  details  or  confused  cases,  sec- 
ondary diagnoses  and  more  subtle  findings  were 
left  out,  or  the  personnel  were  not  available  be- 
cause they  worked  a second  or  even  third  job.  By 
maintaining  full-time  interviewers,  the  problem  of 
retrospective  collection  was  circumvented.  An  ad- 
ditional important  reason  for  using  interviewers 
was  the  identification,  through  interviewer  feed- 
back, of  problems  in  the  data  set,  form  layout,  or 
in  lines  of  communication  between  study  partici- 
pants. 

The  use  of  a stratified  or  selective  sample  rather 
than  a 100%  sample  was  considered  during  the 
previous  research  project.  This  was  rejected  for 
three  reasons:  1)  With  only  one  exception  (lacera- 
tion), the  diagnostic  groups  would  be  too  small  for 
the  analytical  design;  2)  Reporting  repetition  was 
felt  to  be  essential  for  data  quality  maintenance 
and  control;  a stratified  sample  would  not  consist- 
ently reinforce  the  reporting  act  and  would  intro- 
duce a significant  element  of  statistical  unreliabil- 
ity. 3)  With  interviewers  present,  a 100%  sample 
added  only  the  nominal  cost  of  processing  the 
added  cases,  and  did  not  affect  personnel  or  other 
expenses  significantly. 

The  role  of  a “quality  controller”  evolved  during 
the  previous  research  project  in  the  form  of  a 
knowledgeable  second-party  check  of  each  case  for 


completeness,  internal  consistency  of  data,  and 
consistency  of  data  with  the  hospital  E.S.  data  set. 
This  function  was  originally  carried  out  by  Dr. 
Frazier,  but  with  sufficient  instruction  and  super- 
vision, a research  assistant  was  able  to  review  all 
records.  The  quality  controller  required  a substan- 
tial knowledge  of  emergency  medical  problems, 
presentations,  signs  and  symptoms,  diagnoses, 
radiological  and  laboratory  findings,  and  medical 
shorthand  and  terminology  to  determine  whether 
an  EMT’s  observations  and  diagnosis  were  consist- 
ent with  the  emergency  room  physician’s  diag- 
nosis. In  this  project,  all  cases  were  reviewed  by 
the  quality  controller.  Incomplete  forms  were 
completed  by  contacting  the  EMT,  the  dispatchers, 
or  by  consulting  the  hospital  record  as  necessary. 
Inconsistencies  in  the  data  sets,  if  unresolvable, 
were  turned  over  to  the  project  director  for  evalu- 
ation, usually  resulting  in  the  case  being  rejected 
from  the  study. 

Interviewer  Training.  All  interviewers  under- 
went four  days  of  training  from  the  Project  Di- 
rector. Considerable  effort  was  expended  to 
familiarize  the  interviewers  with  the  functions  of 
the  E.S.  in  an  effort  to  minimize  any  problems  in 
interfacing  with  hospital  or  ambulance  personnel. 

One  session  in  the  training  period  was  composed 
of  a display  of  all  equipment  commonly  utilized  by 
the  EMTs.  Although  all  interviewers  had  some 
previous  experience  in  emergency  medical  serv- 
ices, the  recognition  and  use  of  this  equipment  was 
demonstrated  to  give  the  homoform  reports  a 
greater  degree  of  validity.  An  ambulance  vehicle 
was  brought  to  the  training  session  for  the  inter- 
viewer’s inspection,  and  general  procedures  and 
policies  related  to  ambulance  dispatch,  patient 
transportation  and  transferal  of  responsibility  for 
patient  care  in  the  E.S.  discussed. 

Another  major  focus  of  the  introduction  in- 
volved the  data  collection  instrument.  Using  the 
Training  Manual  as  a guide,  the  interviewers  were 
instructed  in  use  of  the  data  collection  instrument 
and  homoform.  Hypothetical  cases  were  created 
and  sheets  completed  for  these  situations. 

Data  Collection  Instrument.  The  basic  data  col- 
lection instrument  (ambulance  run  report)  was  de- 
veloped in  varying  stages  from  the  original  14- 
page  interview  form  used  in  the  Yale  Trauma  Pro- 
gram study.  The  form  (appendix  B)  evolved 
through  a series  of  theoretical  additions  and  dele- 
tions as  well  as  test  runs  with  each  modification  of 
the  form  using  the  previous  data  set  collected 
during  the  interview  survey  to  establish  its  com- 
prehensiveness and  validity.  The  final  version  was 
a three  page  snap-apart  form  with  black  carbon. 
The  ambulance  run  report  is  printed  on  the  front 
of  each  copy  with  the  differences  being  color  cod- 


mu  and  •'hading  (set*  appendix  A).  Certain  sections 
were  color-coded  to  facilitate  the  change  from 
intei  viewers  to  self-assessment  and  allow  easier 
i (Cognition  of  a pertinent  section.  The  color- 
coding served  the  additional  purpose  of  providing 
tor  various  types  of  first  response.  Thus  all  areas 
shaded  “blue”  were  to  be  filled  out  by  the  first 
responder — usually  the  police.  This  aspect  of  the 
stud)  was  pilot  tested  in  Milford,  Conn.  None  of 
this  information  involves  any  clinical  expertise,  but 
rather  simply  documents  the  call  and  any  infor- 
mation which  an  untrained  observer  could  deter- 
mine. I lie  only  clinically  related  information  was 
the  location  and  type  of  suspected  injury  and  a 
general  patient  assessment. 

1 he  data  collection  instrument  has  12  major  sec- 
tions. and  includes  18  general  types  of  data.  These 
are  1)  The  patient  identification  information,  2) 
billing  information,  3)  run  times,  4)  pick-up  loca- 
tion. 5)  information  on  assistance,  6)  chief  com- 
plaint and  history  of  present  complaint,  7)  pres- 
ence and  type  of  trauma,  8)  time  of  illness  (injury), 
9)  patient  history,  10)  observations  at  scene  and  en 
route,  11)  location  and  type  of  injury,  12)  signs 
and  symptoms,  13)  EMT  clinical  impression,  14) 
treatments  rendered,  15)  vehicle  and  EMT  num- 
bers, 16)  nature  of  run,  17)  run  conditions  and  18) 
additional  remarks. 

Section  I contains  information  on  the  patient 
treated  by  the  ambulance  service.  This  informa- 
tion includes  the  patient’s  name  (for  identification 
and  linkage  purposes  only),  address  (for  geo- 
coding purposes  only),  date  of  birth,  sex,  and  race, 
as  well  as  date  of  encounter. 

Section  II  contains  that  information  which  is  re- 
quired by  third  party  and  private  purveyors  for 
billing  purposes.  This  information  is  included  to 
eliminate  the  need  for  the  ambulance  service  to  fill 
out  yet  another  form,  thus  facilitating  the  data  col- 
lection process. 

Section  III  contains  information  on  the  dis- 
patching of  the  emergency  vehicle.  This  informa- 
tion includes  the  dispatch  time,  arrival  time  at  the 
scene,  departure  time  from  the  scene,  and  time  of 
arrival  at  the  hospital  emergency  room. 

Section  IV  contains  descriptive  information 
about  the  scene,  including  the  pick-up  address, 
final  destination  location,  nature  of  the  scene,  and 
description  of  the  nature  and  type  of  the  first  re- 
sponse activity  if  any  was  provided. 

Section  V contains  the  first  report  of  the  inci- 
dent requiring  emergency  medical  services  as  re- 
ceived by  the  dispatcher;  the  chief  complaint  as 
stated  by  the  patient  upon  arrival  of  the  EMT;  and 
an  area  to  record  any  pertinent  remarks  and/or 
history  regarding  the  incident  which  the  EMT 
feels  may  prove  useful  to  the  emergency  room 
staff.  In  addition,  a small  box  in  this  section  is 


available  for  noting  prior  alcohol  use  by  the  pa- 
tient. 

Section  VI  describes  the  mechanism  of  injury.  If 
vehicular,  the  position  of  the  patient  in  the  vehicle, 
the  vehicles  involved,  and  the  impact  site.  If  non- 
vehicular,  various  types  of  trauma  and 
mechanisms  of  injury  are  included. 

Section  VII  provides  an  area  to  report  the  time 
of  onset  of  injury  or  illness,  and  any  history  of 
previous  major  illnesses.  It  also  provides  an  area 
where  sixteen  clinical  observations  of  the  patient’s 
status  may  be  recorded,  both  at  the  scene  and  any 
improvement  or  worsening  of  these  conditions  en 
route  to  the  hospital.  Fifteen  major  areas  of  the 
body  can  be  designated  by  check  boxes  as  having 
bone  or  joint  soft  tissue  injury  or  as  being  the  loca- 
tion of  pain.  A group  of  seven  signs  and  sy  mptoms 
follows  which  serves  as  a method  of  quick  patient 
evaluation  for  the  EMT.  Finally,  accurate  rec- 
ordings of  pulse  and  respiration  rates  and  blood 
pressure  are  noted. 

Section  VIII  is  for  EMT  clinical  impressions  (4). 
These  are  drawn  from  over  300  commonly  occur- 
ring diagnostic  categories  as  determined  by  inci- 
dence rates  in  the  initial  study.  Included  in  this 
assessment  are  diseases  of  the  heart,  lung  and  air- 
wrays,  abdominal  diseases  and  injuries,  musculo- 
skeletal fractures,  dislocations  or  sprains,  soft  tis- 
sue w'ounds,  amputations,  burns,  and  miscellane- 
ous conditions. 

Section  IX  details  the  intervention  and  equip- 
ment used  by  the  EMT  either  at  the  scene  or  en 
route  to  the  hospital.  These  include  treatments  for 
heart,  lung  and  airway  problems;  equipment  used 
to  lift  and  move  the  patient;  position  of  the  patient 
during  transport;  splinting  equipment  and  tech- 
niques; dressings,  etc. 

Section  X is  for  the  identifier  code  of  the  emer- 
gency vehicle  (license  plate  number)  and  the  at- 
tendant; physician,  if  any,  under  whose  orders 
they  were  acting;  and  the  name  of  any  other  per- 
son (female  escort,  hospital  personnel,  etc.)  who 
may  have  been  involved  in  the  incident. 

Section  XI  contains  information  on  the  nature 
and  conditions  of  the  run  as  well  as  the  EM  I s dc- 
terimination  of  run  priority  . 

Section  XII  is  a space  for  any  miscellaneous 
comments  and  the  patient's  signature. 

The  first  page  of  the  three  part  form  is  the  re- 
search copy  which  is  back-printed  to  accept  the 
hospital  report.  This  is  completed  in  the  hospital 
emergency  room  and  returned  to  the  project  of- 
fice for  processing. 

The  second  page  of  the  form  (ambulance  service 
copy)  is  identical  to  the  first  page  on  the  front 
print.  Back-printed  on  the  second  page  is  an  ‘am 
bulance  billing  form".  T his  page,  retained  by  the 
ambulance  provider,  contains  further  information 


to  aid  the  commercial  purveyors  in  rendering  their 
charges.  The  top  portion  of  the  sheet  allows  space 
to  reproduce  the  patient’s  name,  address,  etc.  The 
sheet  then  goes  on  to  catalog  further  billing  in- 
formation including  a responsible  parly,  attorney, 
insurance  company,  etc.  This  area  also  provides 
space  to  record  medicare,  welfare,  and/or  insur- 
ance policy  numbers.  There  is  an  area  to  include 
information  required  by  the  Department  of  Wel- 
fare of  the  State  of  Connecticut  for  payment  by 
that  agency  (physician’s  name,  and  state  license 
number  and  the  assigned  provider  code).  The 
lower  section  of  the  form  is  a ledger  developed  by 
the  printer's  representative  working  with  the  proj- 
ect staff.  The  standard  business  form  was  adapted 
to  the  needs  of  the  ambulance  companies  and  al- 
lows for  the  recording  of  charges,  billing  dates, 
and  payments.  The  bottom  of  the  form  is  printed 
with  a window  for  an  address  which  would  appear 
in  a standard  business  envelope. 

The  third  page  of  the  form  (hospital  copy)  is 
identical  to  the  first  two  and  is  designated  to  pro- 
vide the  physician  in  the  emergency  room  with 
documentation  of  the  prehospital  conditions  and 
treatments  and  was  to  be  included  in  the  hospital 
medical  record. 

Homoform.  As  one  method  of  data  validation,  a 
“homoform”  was  developed  for  use  by  the  inter- 
viewer stationed  in  the  hospital  emergency  de- 
partments. This  form  provided  a quick  reference 
of  treatments  provided,  should  the  ambulance 
crew  be  called  out  on  another  assignment  before 
the  data  collection  sheet  is  completed.  Secondly,  it 
allows  the  interviewer  to  record  “visible  treat- 
ments" as  the  patient  enters  the  E.S.  This  data  is 
used  to  validate  the  EMT-recorded  treatments  on 
the  ambulance  run  report  form. 

The  homoform  is  composed  of  an  outline  draw- 
ing of  an  individual  which  can  represent  an  an- 
terior or  posterior  view'.  The  face  is  drawn  in  some 
detail  and  there  are  some  basic  topographical 
anatomy  landmarks.  Surrounding  the  figure  are 
reproductions  of  the  treatment  section  of  the 
evaluation  form.  The  appropriate  boxes  may  be 
checked  and  lines  drawn  to  indicate  the  area 
w'here  that  particular  treatment  w'as  applied.  The 
bottom  of  the  form  contains  an  area  of  any  re- 
marks as  well  as  a mechanism  to  cross-index  the 
homoform  and  the  encounter  form  and  identify 
the  ambulance  serivee. 

A “training  manual”  (see  appendix)  was  de- 
veloped to  explain  the  evaluation  form  to  all  those 
who  would  be  using  it:  ambulance  and  rescue  per- 
sonnel, project  staff,  hospital  emergency  room 
personnel,  etc.  It  provides  a brief  background  on 
the  scope  and  method  of  the  study,  a description 
of  the  evaluation  form,  and  an  explanation  of  all 
terms  used  on  the  form.  In  the  appendix  of  the 
manual  are  a series  of  hypothetical  situations  to 


provide  a review  of  the  use  of  the  evaluation  form. 
Three  scenarios  are  provided  in  detail,  accom- 
panied by  appropriately  completed  forms. 

The  core  staff  developed  a presentation  explain- 
ing the  evaluation  project  using  slides  and  tape 
recordings.  From  many  conversations  with  the  var- 
ious agencies  interfacing  with  the  project  came  the 
conclusion  that  a unified  preimplementation  pre- 
sentation of  both  the  project  and  data  collection 
process  was  essential.  To  this  end,  a series  of  35 
mm.  slides  explaining  the  history,  purpose,  and 
scope  of  the  evaluation  effort  w'as  produced. 

A list  of  the  diagnoses  (clinical  impressions)  most 
frequently  encountered  in  the  previous  Yale 
Trauma  Program  Study  was  printed  along  with 
their  ICDA  code  numbers.  Each  of  the  form  packs 
used  by  the  individual  EMTs  had  a laminated  list 
of  the  diagnoses  and  code  numbers  attached.  It 
was  anticipated  that  the  EMT  would  be  sufficiently 
well  versed  in  the  use  of  this  short  list  and  the  code 
numbers  to  do  the  coding  himself  once  the  inter- 
viewers were  phased  out. 

Data  Collection  and  Processing.  Data  was  col- 
lected over  a 4-month  period  from  June  16  to 
November  1,  1975,  using  interviewers.  The  inter- 
viewers were  stationed  in  the  emergency  depart- 
ments of  the  two  hospitals  in  New  Haven:  Yale- 
New  Haven  Hospital  and  the  Hospital  of  St. 
Raphael.  Twenty-four  hour  staff  coverage  was 
maintained  throughout  the  study  at  Yale-New 
Haven  Emergency  Room  and  sixteen  hour  cover- 
age at  St.  Raphael’s  Emergenc)  Room.  After  pre- 
liminary interviewing  it  was  found  that  the 
number  of  ambulance  visits  during  the  12:00 
a. m. -8:00  a.m.  shift  at  the  Hospital  of  St.  Raphael 
did  not  warrant  the  presence  of  an  interviewer.  In 
addition,  data  was  also  collected  from  Milford 
Hospital.  An  interviewer  was  stationed  in  the  Mil- 
ford Hospital  for  a period  of  two  weeks  by  which 
time  the  data  collection  system  became  self- 
sufficient;  that  is,  the  EMTs  completed  the  en- 
counter form  without  aid  of  an  interviewer. 

The  instruments  used  to  collect  data  were  the 
encounter  form  and  the  homoform  previously  de- 
scribed. The  interviewers  were  instructed  to  locate 
themselves  such  that  they  would  be  able  to  observe 
the  arrival  of  all  ambulance  cases.  The  interviewer 
waited  until  the  patient  was  discharged  by  the 
EMT  and  any  duties,  such  as  obtaining  billing  in- 
formation, were  completed  before  approaching 
the  EMT.  An  average  of  three  to  five  minutes  was 
needed  to  complete  each  interview.  Any  additional 
information  needed,  such  as  M.D.  diagnosis,  was 
obtained  from  hospital  sources.  Quality  controllers 
were  used  to  ensure  the  accuracy  of  all  data.  Each 
day  the  quality  controllers  would  review'  all  cases 
collected  for  any  discrepancies  between  the  form 
and  the  hospital  record.  Any  inaccuracies  discov- 
ered were  corrected  by  consultation  with  inter- 
viewers, EMTs  and  hospital  personnel. 


Self-Assessment.  While  the  use  of  interviewers 
Ini  collet  ting  data  lent  immeasurably  to  the  quality 
. >1  data  obtained,  i lie  logistical  obstacles  to  this 
method  for  long-term  data-collection  and  evalua- 
tion are  obvious.  1 he  benefits  of  using  observers, 
when  compared  to  the  cost,  are  defensible  only  for 
the  period  of  time  it  takes  the  EMTs  to  become 
familiar  with  the  data  collection  instrument.  Also, 
the  presence  of  this  individual  in  an  already 
crowded  E.S.  was  something  of  a concern  during 
i he  data  collection  period. 

II  there  is  to  be  developed  an  ongoing  quality 
lontml  system  for  prehospital  emergency  medical 
set  vices  providing  continuous  feedback  for  evalua- 
lion  of  performance  and,  secondarily,  quality  of 
training,  there  must  be  created  a motivation  for  an 
uninterrupted  data  base.  These  motivational  f ae- 
ons were  built  into  the  New  Haven  stud)  at  differ- 
ent points. 

A good  deal  of  input  was  solicited  from  the  pro- 
viders as  the  encounter  form  evolved  from  the 
original  'Sale  Trauma  Program  instrument.  The 
staff  made  ever)  effort  to  avoid  creating  a record 
perfect!)  suited  for  research  purposes,  but  un- 
suited  for  on-going  data  collection  in  the  field, 
fhe  crucial  consideration  was  to  produce  a system 
of  data  collection  which  would  not  alienate  the 
emergent!  medical  technicians  who  were  actually 
providing  those  services  being  evaluated. 

A second  area  which  the  project  staff  developed 
as  an  inducement  for  cooperation  was  the  Ambu- 
lance Billing  Form  backprinted  on  that  copy  of  the 
second  (yellow)  sheet  to  be  retained  by  the  pre- 
hospital provider.  Again,  the  operators  were  pol- 
led for  input  on  those  types  of  information  col- 
lected for  business  reasons.  All  of  these  data  were 
incorporated  on  this  page  along  with  an  area  for 
posting  debits  and  credits.  While  this  concept  was 
embraced  readily  bv  the  ambulance  companies, 
the\  were  naturally  reluctant  to  adopt  a totally  new 
bookkeeping  system  whose  longevity  was  uncer- 
tain. It  would  have  been  unrealistic  for  these  busi- 
nessmen to  alter  their  billing  and  bookkeeping 
methods  for  the  four-and-a-half  months  which 
were  available  for  the  studv.  The  form  was  used 
satisfactorily  bv  the  Chamberlain  Ambulance  Serv- 
ice in  Milford  to  capture  the  information  which 
the\  felt  necessary  and  is  still  being  used  by  them 
for  data  collection  and  billing  purposes. 

Beyond  these  logistical  motivations,  however,  lay 
the  most  important  concern:  improvement  of  field 
performance  based  on  continuous  data  and 
evaluative  feedback.  A frequently-voiced  com- 
plaint of  EMTs  is  their  inability  to  determine  case 
outcome  and,  hence,  determine  whether  their  in- 
tervention was  correct  and/or  beneficial.  In  the 
New  Haven  hospitals,  the  ambulance  personnel 
rarely  share  in  the  physician's  evaluation  of  cases 
brought  to  the  emergency  department.  As  a con- 
sequence, they  derive  little  satisfaction  from  their 


work  and  are  not  able  to  appreciate  any  degree  of 
error  or  inappropriateness  in  their  actions. 

Self-administration  of  the  data  from  was  the 
only  technique  utilized  in  Milford  (following  the 
presence  of  a part-time  interviewer  during  a 
break-in  period),  a setting  which  is  significanth 
less  chaotic  than  the  larger  hospitals.  The  manager 
of  the  Milford  ambulance  (Chamberlain)  was  ex- 
ceptional!} supportive  of  the  effort  as  was  Dr. 
Alan  Brandt,  the  Director  of  the  Milford  Hospital 
Emergency  Department,  a member  of  the  project's 
advisory  council.  It  was  subjectively  felt  that  the 
Milford  EMTs  were  more  receptive  to  providing 
information  because  they  were  familiar  with  the 
concept  of  an  informal  case  review  following  a par- 
ticularly interesting  difficult  incident.  Had  the 
project  been  able  to  evolve  to  the  point  where  on- 
going educational  seminars  were  organized  for  the 
New  Haven  group,  it  seemed  probable  that  the 
majority  of  EMTs  would  have  embraced  self- 
assessment  voluntarily. 


Results 


Data  was  collected  on  all  ambulance  cases  trans- 
ported to  the  Emergency  Service  (E.S.)  of  three 
hospitals,  Yale-New  Haven  Hospital  (YNHH), 
Hospital  of  St.  Raphael  (HSR),  and  Milford  Hospi- 
tal (MH),  between  June  16,  1975  and  November  1, 
1975.  Observers  were  present  in  the  E.S.  of 
YNHH  24  hours  per  day  during  the  entire  test 
period  to  spot  validate  data  (Appendix  A),  verify 
physician's  diagnosis  and  patient  disposition,  and 
to  assist  the  EMTs  in  completing  the  data  collec- 
tion instrument  (Appendix  B).  Observers  were 
present  in  the  HSR  E.S.  24  hours  per  day  for  the 
first  tw'o  weeks,  then  only  on  day  and  evening 
shifts  thereafter.  The  caseload  on  the  night  shift  (1 
to  2 per  8 hours)  did  not  warrant  expending  an 
entire  observer  shift  for  collection.  Most  cases 
(85%)  arriving  on  the  night  shift  at  HSR  had  data 
collection  forms  completed  voluntarily  by  the 
EMTs,  and  physician  diagnosis  and  patient  dispo- 
sition were  verified  the  following  day.  Observers  at 
Milford  Hospital  worked  with  the  senior  project 
staff  to  train  the  E.S.  staff  and  EMTs  to  complete 
the  data  collection  instruments.  The  training  and 
observation  period  at  MH  extended  for  2 weeks 
following  which  hospital  personnel  supervised 
EMT  data  collection.  Validation  of  physician  diag- 
nosis and  patient  disposition  at  MH  was  done  from 
the  E.S.  records  on  a weekly  basis  by  project  staff. 

Capture  rates  of  data  on  ambulance  cases  varied 
slightly  between  hospitals,  being  best  at  YNHH 
(96%),  and  less  complete  at  the  HSR  (90%)  and 
MH  (88%).  Observers  on  location  at  all  times 
(YNHH)  resulted  in  a lower  number  of  missed 
cases  when  the  actual  cases  collected  were  com- 
pared with  the  official  hospital  log  of  ambulance 
arrivals.  Use  of  the  “voluntary”  reporting  system 
(MH)  was  relatively  effective,  however,  with  the  as- 
sistance of  hospital  staff  to  encourage  data  instru- 
ment completion. 


Validation  of  Data 

A total  of  541  cases  were  validated  with  the 
homoform  at  YNHH  and  HSR  (see  Appendix  A). 


Using  this  form  the  observers  could  varify  the 
presence  of  “visible  signs  of  treatment”  such  as 
ongoing  CPR,  presence  of  a dressing  or  splint, 
administration  of  oxygen,  and  positioning  of  the 
patient.  There  were  1057  separate  treatments  re- 
corded on  the  541  homoforms.  These  were  com- 
pared with  the  corresponding  data  collection 
forms  to  validate  EMT  recorded  data.  There  were 
42  (4%)  discrepancies  between  the  observer  re- 
corded homoform  data  and  EMT  evaluation  form 
data.  Of  these,  31  (2.9%)  were  data  items  recorded 
by  the  observer,  but  not  recorded  by  the  EMT 
(EMT  underrecording  of  treatments),  and  11 
(1.1%)  were  data  items  recorded  by  the  EMT,  but 
not  validated  by  the  observer.  It  could  not  be  de- 
termined whether  these  were  treatments  actually 
provided,  but  not  noted  by  the  observers,  or 
whether  these  represented  “overrecording”  or 
misrepresentation  by  the  EMT.  Of  these  1 1 treat- 
ments, 5 were  EMT  recorded  dressings  with  no 
treatment  noted  by  the  observer,  and  6 were  EMT 
recorded  splints  with  a “dressing"  noted  by  the  ob- 
server. The  latter  group  appear  to  represent  a dif- 
ference in  interpretation  of  the  observation  rather 
than  misrepresentation  of  data.  The  former  group 
(5)  may  be  misrepresentation,  but  more  likely  rep- 
resent an  error  or  omission  in  observation,  since 
each  patient  had  indications  for  a dressing.  There 
were  also  73  (6.9%)  descrepancies  between  ob- 
server and  EMT  recorded  data  concerning  patient 
position.  In  most  instances  the  observer  indicated 
a specific  position  (sit,  head  up,  supine,  etc.)  while 
the  EMT  indicated  “position  of  comfort.”  Whether 
a position  was  “of  comfort"  or  not  could  not  be 
validated,  and  the  usefulness  of  position  as  a man- 
dated treatment  is  felt  to  be  diminished  except 
where  a precise  position  can  be  required. 

Based  on  the  subset  of  validated  cases,  the  over- 
all validity  of  treatment  data  actually  recorded  by 
EMTs  is  felt  to  approximate  99%,  but  there  is  at 
least  3%  underrecording  of  “visible”  treatments.  It 
was  impossible  to  validate  other  EMT  data  such  as 
signs  and  symptoms  and  EMT  treatments  not 
necessarily  visible  at  the  time  of  arrival  in  the  E.S. 
(e.g.  airway  clear,  jaw  pull,  straighten  fracture, 
reassurance,  etc.).  As  a consequence,  the  absolute 


\ .1 1 m 1 1 1 \ ol  .ill  EMI  data  cannot  be  determined. 
I lu  v aliditx  of  I M I data-recording  in  the  absence 
of  observers  (i.e.  self-recording)  could  not  be  es- 
tablished, but  ibis  data  appeared  consistent  with 
observer-validated  data. 

Case  Mix 

\ total  of  4,851  cases  was  surveyed  using  the  EMT 
data  collection  instrument.  The  partitioning  of 
cases  between  hospitals  was  approximately:  YNHH 
65%,  Hospital  of  St.  Raphel  30%,  and  Milford 
Hospital  5%.  There  were  701  cases  (14%  of  all 
surve\ed)  which  had  incomplete  data,  most  fre- 
(|uentl\  physician  diagnosis  and  less  often  EMT 
diagnosis.  Data  was  sufficiently  complete  on  4,150 
(80%)  to  permit  an  initial  anal) sis.  Of  this  group, 
2233(54%)  had  one  or  more  diagnoses  with  a 
mandated  treatment  for  a total  of  2401  separate 
diagnostic  cases  (7%  multiple  diagnosis  rate). 
Those  cases  with  no  mandated  treatments  in- 
cluded contusions,  sprains  and  strains,  abdominal 
pain,  "to  be  checked”  (usually  following  a motor 
vehicle  accident),  and  the  like.  The  mix  of  cases  by 
physician  diagnosis  is  presented  in  Table  II.  Of 
the  cases  analyzed,  there  were  54%  males  and  46% 
females  with  a relatively  even  distribution  by  age. 
Whites  (66%)  outnumbered  nonwhites  (34%),  but 
non-whites  represented  a larger  proportion  of  the 
total  group  than  in  the  local  population  base.  Of 
the  cases  which  were  surveyed  for  accuracy  of 
EMT  diagnosis,  (2957),  41%  represented  some 
form  of  trauma,  and  59%  were  considered  medical 
problems.  Approximately  half  (46%)  of  trauma 
cases  were  related  to  vehicular  accidents. 

Of  the  total  of  1227  trauma  diagnoses,  1 160  had 
mandated  treatments  and  could  be  analyzed  for 
both  diagnostic  and  treatment  factors. 

There  were  1730  medical  diagnoses,  of  which 
45%  (783)  were  considered  acute  or  urgent  and 
were  related  primarily  to  heart,  lung  and  airway 
conditions.  This  group  constituted  19%  of  all  cases 
surveyed  and  33%  of  all  cases  with  mandated 
treatments.  An  additional  32%  (947)  of  cases  sur- 
veyed for  diagnostic  accuracy  (2957)  constituted 
miscellaneous  medical  problems  including  psy- 
chiatric disorders,  upper  respiratory  infections,  in- 
toxication, and  other  non-acute  conditions.  While 
medical  conditions  constituted  59%  (1730)  of  the 
cases  surveyed  for  diagnostic  accuracy,  only  1241 
(42%)  had  mandated  treatments  and  could  be 
analyzed  for  both  diagnostic  and  treatment 
factors. 

Of  the  total  group  of  cases  with  mandated 
treatments  (2401),  48%  (1160)  were  trauma  cases 
and  52%  (1241)  were  medical  cases.  Approxi- 
mately 9%  of  all  cases  surveyed  were  diagnosed  as 
either  acute  or  chronic  alcohol  abuse  (7.5%)  or 
psychiatric  disorder  (2.7%),  and  3%  of  the  total 
surveyed  had  no  observable  disease  or  injury  at  all. 


The  diagnostic  acumen  of  EMTs  varied  widely 
among  diagnostic  groups.  For  trauma  conditions  ii 
was  high  (i.e.  3s  80%)  for  lacerations,  amputated 
digits,  puncture  wounds,  second  degree  burns  and 
fractures  of  the  wrist.  For  medical  conditions,  it 
was  highest  for  cardiac  arrest,  smoke  inhalation, 
and  foreign  bod)  in  airway.  The  diagnostic  acu- 
men tended  to  be  low  (less  than  50%)  among 
trauma  cases  for  fractures  of  the  thoracic/lumbar 
spine,  pelvis,  humerus,  ulna/radius,  femur,  knee/ 
patella,  skull  and  mandible.  It  was  also  low  for 
amputated  facial  parts,  abrasions,  and  avulsions, 
but  the  majority  of  these  conditions  were  diag- 
nosed by  the  EMT  as  “laceration"  and  the  appar- 
ently low  diagnostic  accuracy  is  for  this  reason 
somewhat  artifactual.  Diagnostic  accuracy  for 
acute  or  major  medical  conditions  was  low  for  res- 
piratory arrest,  angina,  arrhythmias,  pulmonan 
edema,  emphysema,  pneumonia,  and  pneu- 
mothorax. For  miscellaneous  medical  conditions  it 
was  low  for  hyperventilation  syndrome, 
infectious/inflammatory  abdominal  disease,  uppei 
respirator)  illness,  suicide  gestures,  and  lower  gas- 
trointestinal bleeding. 

Tables  III-VI  summarize  the  diagnostic  accu- 
racy (for  true  positives)  for  groups  of  conditions. 
It  may  be  seen  that  the  overall  diagnostic  accurat) 
for  true  positives  is  high  for  open  soft  tissue  in- 
juries (81%)  when  abrasions  are  excluded.  Burns 
and  upper  extremity  dislocations  are  also  diag- 
nosed with  a high  degree  of  accurac)  (78%  and 
79%  respectively),  in  contrast  to  dislocations  of  the 
lower  extremity  (43%)  and  fractures  of  the  spine 
and  pelvis  (22%).  The  overall  diagnostic  accurat  \ 
for  all  true  positive  heart,  lung  and  airwa\  condi- 
tions is  57%,  but  declines  to  52%  when  only  the 
serious  and/or  potentially  life-threatening  condi- 
tions such  as  a cardiac  arrest,  myocardial  infarc- 
tions, etc.  are  surveyed.  The  diagnostic  accurac) 
for  miscellaneous  medical  problems  is  comparable 
(48%).  It  is  notable  that  the  diagnostic  accuracy  foi 
fractures  is  lowest  for  spine  and  pelvic  injuries, 
higher  for  upper  extremity  injuries,  and  highest 
for  lower  extremity  fractures.  Conversely,  the 
diagnostic  accuracy  of  dislocations  is  highest  foi 
upper  extremity  conditions  and  substantial!)  lowei 
for  lower  extremity  conditions. 

While  it  is  academically  satisfying  to  have  a high 
degree  of  diagnostic  accuracy  in  all  areas,  this  has 
specific  and  mandated  therapeutic  value  in  only  a 
few  select  situations.  Satisfactory  EM  I perform 
ance  is  not  necessaril)  dependent  upon  accurate 
diagnosis,  but  frequenth  involves  the  treatment  of 
signs  and  symptoms.  A more  accurate  assessment 
of  the  EMT’s  performance  is  obtained  In  examm 
ing  his  rate  of  appropriate  treatment  (V).  repn 
sented  by  the  sum  of  appropriate  treatments 
(A  + C)  divided  by  the  total  numbei  of  nu<  positive 
cases  (N).  Among  trauma  cases,  appropiiaic 
treatment  rates  (Y')  (2=80%)  for  fracture  s <>f  ih< 


cervical,  thoracic  and  lumbar  spine  and  femur,  as 
well  as  third  degree  burns.  It  is  low  (<50%)  for 
fractures  of  the  clavicle,  humerus,  ulna/radius, 
wrist,  knee/patella,  tibia/fibula,  and  foot/toes,  and 
for  abrasions.  Among  medical  conditions,  Y'  is 
high  for  cardiac  arrest,  pulmonary  edema,  and 
smoke  inhalation,  while  it  is  low  for  arrhythmias, 
pneumonia,  pneumothorax,  stroke,  seizure,  and 
foreign  body  in  the  airway.  Of  note  is  that  the  rate 
of  appropriate  treatment  (Y')  is  exceedingly  low 
for  hyperventilation  syndrome  (4%). 

Referring  to  Tables  III-VI,  it  is  apparent  that 
treatment  rates  do  not  parallel  diagnostic  rates. 
For  example,  while  diagnostic  accuracy  for  frac- 
tures was  exceedingly  low  for  spine  and  pelvic  in- 
juries (22%),  treatment  appropriateness  was 
higher  for  this  group  (70%)  than  for  fractures  of 
either  upper  or  lower  extremities  (28%  and  54% 
respectively).  Dislocations  of  the  upper  extremity 
were  diagnosed  79%  of  the  time  in  contrast  to 
lower  extremity  (43%),  but  treatment  appro- 
priateness was  lower  for  upper  extremity  disloca- 
tions (42%)  than  for  lower  extremity  dislocations 
(57%). 

The  rate  of  appropriate  treatment  for  all  “heart, 
lung  and  airway”  conditions  was  48%,  but  for  seri- 
ous or  life-threatening  conditions  within  that 
group  was  65%.  The  reverse  pattern  is  seen  when 
examining  diagnostic  accuracy,  in  that  the  overall 
accuracy  for  all  heart,  lung  and  airway  problems  is 
higher  (57%)  than  the  accuracy  of  diagnosis  within 
the  subset  of  life-threatening  conditions  (52%). 

The  basic  data  for  all  diagnostic  groups  are  tabu- 
lated in  the  summary  Tables  VII(A)-X(A).  Diag- 
nostic factors  for  each  diagnosis  are  summarized 
in  Fables  VII(B)-X(B),  and  all  treatment  factors 
in  Tables  VII(C)-X(C).  Tables  VII(D)-X(D)  dis- 
play a comparison  of  diagnostic  and  treatment  fac- 
tors. The  implications  of  the  findings  within  each 
of  the  tables  will  be  discussed  subsequently. 

Discussion  of  Diagnostic/Treatment 
Results 

Trauma:  There  is  a wide  variation  in  the  diag- 
nostic accuracy  and  treatment  consistency  within 
trauma  cases.  Although  diagnostic  accuracy  is  fre- 
quently low  for  conditions  with  a high  risk  of  in- 
creased morbidity  or  mortality  in  the  absence  of 
proper  treatment  (such  as  fractures  of  the  spine, 
pelvis,  hip  and  femur),  the  rate  of  provision  of  ap- 
propriate treatments  tends  to  be  high.  Overdiag- 
nosis  is  frequent,  as  is  underdiagnosis,  but  over- 
treatment occurs  more  often  than  undertreatment. 
For  conditions  with  a lower  risk  of  increased  mor- 
bidity or  mortality  in  the  absence  of  proper  treat- 
ment (such  as  fractures  of  the  clavicle,  humerus, 
wrist,  hand/finger,  and  foot/toes),  the  reverse  pat- 
tern is  seen:  diagnostic  accuracy  tends  to  be  some- 
what better,  but  the  rate  of  appropriate  treatment 


tends  to  be  lower.  Under-diagnosis  is  not  as  com- 
mon as  overdiagnosis,  but  undertreatment  occurs 
more  frequently  than  overtreatment. 

Spine/Pelvis  Fractures:  There  were  16  cases  of 
fractures  of  the  spine  (cervical,  thoracic,  lumbar) 
and  sacrum/coccyx  and  1 1 cases  of  fractures  of  the 
pelvis.  Mandated  treatments  for  each  of  these  in- 
cludes use  of  a backboard  or  scoop  stretcher.  Of  a 
total  of  27  cases,  only  6 (22%)  were  correctly  diag- 
nosed, but  19  (70%)  were  correctly  treated.  The 
diagnostic  accuracy  is  poor,  ranging  from  0%  for 
fractures  of  the  sacrum/coccyx  to  38%  for  frac- 
tures of  the  pelvis.  Underdiagnosis  was  high  for 
pelvis  (73%),  thoracic/lumbar  spine  (91%)  and 
sacrum/coccyx  (100%).  One  case  of  cervical  spine 
fracture  was  not  diagnosed  out  of  three  33%). 
Overdiagnosis  was  high  for  cervical  spine  (89%), 
thoracic/lumbar  spine  (90%),  pelvis  (63%).  No 
cases  of  fracture  of  the  sacrum/coccyx  were  diag- 
nosed by  the  EMT,  although  the  physicians  diag- 
nosed 2 cases.  One  must  conclude  that  the  diag- 
nosis of  fracture  of  the  sacrum/coccyx  is  probably 
difficult  to  separate  from  fracture  of  either  the 
lumbar  spine  or  pelvis.  Since  the  treatment  is  the 
same  for  all  three  conditions,  it  is  unrewarding  to 
evaluate  this  diagnostic  group  separately  from  the 
other  two.  The  high  rate  of  overdiagnosis  for 
fractures  of  the  cervical  spine,  thoracic/lumbar 
spine,  and  pelvis  indicate  the  perceived,  and  real, 
severity  of  the  conditions.  The  high  rates  of  un- 
derdiagnosis suggest  the  difficulty  in  making  an 
accurate  diagnosis  of  these  conditions  in  the  field. 

Of  more  concern  to  the  trainer,  evaluator,  and 
consumer  is  the  rate  of  appropriate  treatment. 
When  the  EMT  diagnoses  one  of  these  conditions, 
his  rate  of  appropriate  treatment  is  78%,  while  for 
those  cases  the  physician  diagnoses  the  rate  of  ap- 
propriate treatment  is  70%.  When  the  EMT  and 
physician  agree  (A+B),  the  rate  of  appropriate 
treatment  is  67%  (4  of  6 cases).  Of  the  27  cases 
total,  56%  were  treated  on  the  basis  of  signs  and 
symptoms  (total  of  all  C cell  cases),  the  EMT  hav- 
ing not  made  the  diagnosis.  Overtreatment  is  most 
common  for  supposed  cervical  spine  fractures 
(70%)  and  less  for  supposed  pelvis  (40%)  and 
thoracic/lumbar  spine  (36%)  fractures.  Under- 
treatment was  low  for  spinal  fractures  (cervical — 
0%,  thoracic/lumbar — 18%)  and  higher  for  pelvis 
(45%)  and  sacrum/coccyx  (50%).  The  probability 
that  the  EMT  will  make  the  correct  diagnosis,  yet 
fail  to  treat  one  of  the  4 conditions,  is  low,  as  is  the 
probability  that  he  will  make  the  correct  diagnosis 
at  all.  The  probability,  therefore,  that  his  correct 
treatment  is  based  on  a correct  diagnosis  is  also 
low,  with  the  exception  of  cervical  spine  fractures, 
where  this  probability  equals  0.67.  One  must  con- 
clude that  the  EMT  bases  the  major  portion  of  his 
treatments  on  signs  and  symptoms  which  suggest 
the  presence  of  an  injury  and  does  not  base  his 


treatments  on  first  making  a correct  diagnosis.  He 
also  tends  to  treat  whenever  he  elicits  these  signs 
and  symptoms,  even  though  the  supposed  injury 
muv  not  be  present. 

1 1 is  revealing  to  examine  the  rate  of  appropriate 
treatment  the  EM  I provides  for  cases  which  he  be- 
lieves to  have  the  diagnosed  condition,  but  where 
the  phvsician  does  not  make  the  same  diagnosis. 
One  must  assume  that  some  signs  and  symptoms 
suggesting  the  supposed  diagnosis  are  present 
(such  as  neck  pain,  pelvic  tenderness,  etc.)  but  that 
i hex  max  not  be  as  pronounced  for  this  group  of 
cases  as  those  which  actually  have  the  injury  pres- 
ent.  1 he  factor  V"  ' represents  the  rate  of  appro- 
pi  iate  treatment  for  such  cases  (Ce/Ck  + DK).  The 
rates  of  treatment  (V"  ')  for  supposed  cervical  or 
thoracic  lumbar  spine  fracture  are  similar  (47  and 
56%  respectively  ) and  for  supposed  fracture  of  the 
pelvis  is  83%.  T hese  are  also  quite  comparable  to 
the  overall  treatment  consistency  rates  (V)  for  each 
of  these  problems.  The  overall  rate  of  treatment 
foi  cases  the  physician  diagnoses  (Y")  is  higher  for 
fractures  of  the  cervical  and  thoracic/lumbar  spine 
and  sacrum/coccyx  (100%,  82%,  and  50%  respect- 
ivelv).  Comparing  these  figures  with  the  treatment 
rates  for  cases  where  the  EMT  and  phy  sician  agree 
on  the  diagnosis  (Y"),  one  sees  that  the  rate  of 
treatment  for  cervical  spine  fracture  remains 
100%,  but  for  thoracic/lumbar  spine  and  sacrum/ 
coccyx  fracture  the  rate  is  0%.  Ph\  sician-diagnosed 
pelvic  fractures  are  treated  54%  of  the  time,  but 
when  the  physician  and  EMT  agree  in  their  diag- 
nosis (Y"  or  cells  A + B).  the  treatment  rate  is  67%. 
This  is  close  to  the  overall  consistency  of  treatment 
for  EMT -diagnosed  cases  (75%),  and  lower  than 
the  treatment  rate  for  cases  diagnosed  b\  the  EMT 
w hich  were,  in  fact,  not  pelvic  fractures  (83%). 
This  data  further  suggest  that  treatment  on  the 
basis  of  signs  and  sy  mptoms  is  important  for  this 
group  of  diagnoses.  While  it  is  true  that  if  the 
EMT  makes  one  of  these  diagnoses  he  will  most 
likely  treat  the  case,  it  is  not  likely  that  he  will 
make  the  correct  diagnosis.  Making  the  “correct" 
diagnosis  is  probably  not  an  important  determin- 
ant in  the  decision  to  treat  or  not,  but  the  presence 
of  suggestive  signs  and  sy  mptoms  result  in  most 
true  positive  cases  receiving  the  approprate  inter- 
ventions. 

Upper  Extremity  Fractures:  There  were  a total 
of  88  upper  extremity  fractures  (clavicle,  humerus, 
elbow,  ulna/radius,  wrist,  and  hand/finger),  47 
(53%)  of  which  were  correctly  diagnosed  and  25 
(28%)  of  which  were  appropriately  treated.  Diag- 
nostic accuracy  ranged  from  33%  correct  for 
fractures  of  the  humerus,  to  39%  correct  for 
fractures  of  the  wrist.  The  rate  of  appropriate 
treatment  was  substantially  lower  than  would  be 
anticipated  based  on  the  incidence  of  correct  diag- 
noses. Appropriate  treatment  ranged  from  0%  for 


hand/finger  fractures  and  21%  for  humerus  frac- 
tures to  34%  for  clavicle,  38%  for  wrist,  and  42% 
for  ulna/radius.  T here  were  two  elbow  fractures, 
one  of  which  was  treated  appropriately.  Under- 
diagnosis is  frequent,  except  for  fractures  of  the 
wrist  where  it  is  only  8%.  Overdiagnosis  occurs  at  a 
higher  rate  for  all  groups  than  does  underdiag- 
nosis. 

Treatment  rates  present  the  opposite  picture, 
with  undertreatment  occurring  with  a higher  fre- 
quency than  overtreatment  in  all  but  one  diagnos- 
tic group  (ulna/radius).  The  overall  treatment  con- 
sistency (Y)  is  low,  and  does  not  differ  appreciablv 
between  the  subset  of  cases  where  the  physician 
diagnoses  the  condition  (Y')  or  that  in  which  the 
EMT  diagnoses  the  condition  (Y).  For  the  subset 
of  cases  which  the  EMT  diagnoses  incorrectly  (i.e. 
overdiagnosis),  the  rate  of  appropriate  treatment 
(Y" ')  still  remains  similar  to  Y and  Y'.  T he  proba- 
bility that  an  EMT  will  correctly  diagnose  the  con- 
dition and  yet  fail  to  treat  it  appropriately  is  high, 
ranging  from  0.4  for  ulna/radius  to  1.0  for  elbow 
and  hand/finger.  Five  of  the  six  upper  extremity 
fracture  groups  have  a probability  of  Dx+/Rx— 
greater  than  0.6.  When  an  appropriate  treatment 
is  provided  by  an  EMT,  the  probability  that  it  is 
based  upon  his  making  the  correct  diagnosis  is  also 
relatively  high,  ranging  from  0.5  for  clavicle,  and 
0.6  for  ulna/radius,  to  0.8  for  humerus  and  wrist. 
This  suggests  that  when  an  appropriate  treatment 
is  provided,  it  is  usually  associated  with  a correct 
diagnosis,  but  that  making  the  correct  diagnosis 
does  not  imply  that  the  correct  treatment  will  be 
provided.  In  fact,  having  made  the  correct  diag- 
nosis there  is  still  only  a 50-50  chance  that  the 
EMT  will  provide  the  approprate  treatment.  \s 
would  be  expected,  this  is  associated  with  a rela- 
tively high  rate  of  undertreatment  and  relativelv 
low  rate  of  overtreatment. 

Fractures  of  the  upper  extremity  are  usuallv  as- 
sociated with  easily  discerned  signs  and  symptoms, 
yet  the  correct  specific  diagnosis  is  not  made  as 
frequently  as  one  would  expect,  with  the  exception 
of  fractures  of  the  wrist  (93%).  Fractures  of  tin 
upper  extremity  , however,  are  not  life-threatening 
and  are  probably  not  viewed  as  “serious"  when 
compared  to  such  fractures  as  cervical  spine  and 
pelvis.  Since  the  rate  of  treatment  foi  those  i wis 
correctly  diagnosed  remains  low  , one  must  « < » i 
elude  that  even  for  this  subset,  the  signs  and  symp 
toms  were  not  sufficiently  severe  to  prompt  th< 
EMT  to  treat  the  condition.  Clearly,  making  tin 
correct  diagnosis  is  not  a central  determinant  in 
the  provision  of  appropriate  treatment.  One  i.m 
only  assume  that  appropriate  treatments  when 
provided,  are  done  so  on  the  basis  of  obvious  suu 
and  symptoms  such  as  severe  pain,  oi  -loss  angu- 
lation or  deformity.  Whenevei  a correct  diagnosis 
is  made  of  a spine  or  pelvic  fracture,  tin  prohnhil 
it y that  the  correct  treatment  will  he  ptovided  is 


exceedingly  high.  Upper  extremity  fractures  pre- 
sent a very  different  pattern  of  care,  in  that  even 
having  made  the  correct  diagnosis,  the  probability 
is  substantial  that  the  appropriate  treatment  will 
not  be  provided.  In  this  case,  it  is  not  the  mere 
presence  of  signs  or  sy  mptoms  which  prompts  the 
appropriate  treatment,  but  more  likely  the  severity 
of  presentation  which  is  the  critical  determinant. 


Lower  Extremity  Fractures:  A total  of  138  cases 
with  fractures  of  the  lower  extremity  were  sur- 
veyed. Of  these,  76  (55%)  were  correctly  diag- 
nosed and  74  (54%)  were  correctly  treated.  The 
rate  of  correct  diagnosis  ranged  from  0 for  knee/ 
patella  to  71%  for  hip  fractures.  Treatment  rates 
ranged  from  20%  for  foot/toe  to  67%  for  hip 
fractures.  The  overall  diagnostic  accuracy  (x) 
ranged  from  0 for  knee/patella  to  57%  for  hip 
fractures,  and  all  but  the  latter  group  were  equal 
to  or  less  than  45%.  Underdiagnosis  was  least  fre- 
quent for  hip  fractures  (29%)  and  most  common 
for  fractures  of  the  knee/patella  where  no  cases 
were  diagnosed  correctly.  Overdiagnosis  is  also 
common  for  knee/patella  fractures  (100%)  and 
next  for  femur  (75%)  and  ankle  (77%).  Overdiag- 
nosis tended  to  be  slightly  more  common  than  un- 
derdiagnosis. EMT  treatment  rates  tended  to  be 
similar  for  EMT-diag nosed  cases  (EDx), 
physician-diagnosed  cases  (N),  and  those  cases 
where  the  EMT  and  physician  agreed  (A  + B).  An 
exception  to  this  was  knee/patella,  where  the  EMT 
treatment  consistency  rate  (Y)  was  64%,  but  Y'  was 
46%  and  Y"  was  0%.  Overtreatment  was  most 
common  for  fractures  of  the  ankle  (74%)  and 
foot/toes  (67%)  and  was  least  frequent  for  frac- 
tures of  the  hip  (30%).  Undertreatment  was  high- 
est for  fractures  of  the  foot/toes  (80%)  and  lowest 
for  fractures  of  the  femur  (15%)  and  hip  (33%). 
The  rate  of  treatment  for  all  cases  diagnosed  by 
the  EMT  (Y)  is  very  similar  to  the  rate  of  treat- 
ment for  those  cases  the  EMT  diagnoses  but  which 
actually  do  not  have  the  diagnosed  condition  (Y"  '). 
In  examining  those  cases  where  the  EMT  and 
physician  agree  on  the  diagnosis  (Y')  (i.e.  where 
the  signs  and  symptoms  are  perhaps  more  defini- 
tive), the  treatment  rates  are  seen  to  be  higher  for 
fractures  of  the  hip  and  femur,  while  lower  for  the 
remaining  diagnoses. 

Having  made  the  correct  diagnosis,  the  probabil- 
ity that  the  EMT  will  fail  to  provide  the  appro- 
priate treatment  is  quite  low  for  fractures  of  the 
femur  (.11),  hip  (.26),  and  ankle  (.27),  but  is  sub- 
stantially higher  for  fractures  of  the  tibia/fibula 
(.56)  and  foot/toes  (.67).  The  probability  that  the 
appropriate  treatment  provided  is  based  upon  hav- 
ing made  the  correct  diagnosis  is  highest  for  frac- 
tures of  the  foot/toes,  (1.0),  ankle  (.8)  and  hip  (.79) 
and  is  substantially  lower  for  fractures  of  the 
tibia/fibula,  femur,  and  knee/patella.  It  would  ap- 


pear that  making  the  correct  diagnosis  is  an  impor- 
tant determinant  in  the  provision  of  appropriate 
treatment  for  fractures  of  the  hip  and  femur,  but 
is  a less  significant  factor  for  other  lower  extremity 
fractures.  The  diagnostic  accuracy  for  femur  frac- 
tures is  less  than  for  fractures  of  more  distal 
bones,  yet  this  group  has  the  highest  rate  of  ap- 
propriate treatment.  For  this  group,  making  the 
correct  diagnosis  would  appear  important,  but  the 
presence  of  signs  and  symptoms  must  also  play  an 
important  role.  For  more  distal  fractures,  it  would 
appear  that  it  is  the  severity  of  signs  and  symp- 
toms, rather  than  their  mere  presence,  that  is  the 
critical  determinant,  since  merely  making  the 
diagnosis  does  not  ensure  that  the  appropriate 
treatment  will  be  provided.  However,  when  the 
appropriate  treatment  is  provided,  it  is  most  often 
associated  with  the  EMT  having  made  the  correct 
diagnosis. 

Fractures  of  the  hip  and  femur  have  the  highest 
rate  of  appropriate  treatment,  and  both  require 
use  of  a Thomas  Splint.  It  is  notable  that  applying 
a Thomas  or  traction  splint  appropriately  requires 
considerable  practice  and  skill.  Its  use  is  stressed  in 
lectures  and  practical  sessions,  and  most  EMTs 
take  great  pride  in  their  skill  in  using  this  splint. 
Several  varieties  of  splints  are  appropriate  for 
more  distal  fractures,  such  as  air  splints,  and  al- 
though splinting  here  should  be  easier,  the  appro- 
priate treatment  rates  are  lower.  The  apparent  or 
presumed  seriousness  of  a proximal  fracture 
(femur  or  hip)  is  greater  than  that  of  a distal  frac- 
ture, and  this  may  be  an  important  element  in  the 
EMT  decision-making  process.  This  same  pattern 
of  relatively  low  diagnostic  accuracy,  yet  high 
treatment  appropriateness  for  “serious”  fractures 
is  seen  in  spine  and  pelvis  cases.  Distal  lower  ex- 
tremity fractures  are  less  “serious”  and  resemble 
upper  extremity  fractures  in  treatment  rates. 


Skull/Facial  Bone  Fractures:  There  are  no 
mandated  treatments  for  fractures  of  the  skull,  fa- 
cial bones,  or  mandible,  but  an  evaluation  of  the 
diagnostic  acumen  of  the  EMT  for  those  condi- 
tions may  be  conducted.  There  were  a total  of  57 
such  fractures  diagnosed  by  the  physician.  The 
EMT  was  most  accurate  in  diagnosing  facial  bone 
fractures  (53%)  and  least  accurate  in  diagnosing 
skull  fractures  (35%).  Underdiagnosis  was  most 
common  among  skull  fractures  (65%)  and  least 
common  for  facial  bone  fractures  (56%),  while 
overdiagnosis  was  also  most  common  for  skull 
fractures  (53%)  and  least  common  for  fractures  of 
the  mandible  (25%).  The  selectivity  of  the  EMT 
tended  to  be  low  for  skull  (35%)  and  (43%)  mandi- 
ble fractures,  indicating  a relatively  high  false 
negative  rate.  The  specificity  of  diagnosis  tends  to 
be  higher  (60%)  for  facial  bones  and  for  mandible 
(75%)  indicating  a relatively  low  false  positive  rate. 


While  there  art*  no  specific  treatments  indicated 
lot  those  diagnostic  groups,  awareness  of  the 
diagnosis  on  the  part  of  the  EMT  may  affect  his 
tieatment  in  specific  circumstances.  Given  the  rel- 
am el\  low  level  of  diagnostic  accuracy,  it  is  un- 
likeh  that  there  is  any  specific  benefit  to  having 
the  1 M I make  an  appropriate  diagnosis.  He 
would  be  expected,  therefore,  to  treat  any  as- 
sociated conditions  (airway  obstruction,  uncon- 
sciousness, etc.)  on  the  basis  of  signs  and  symp- 
toms alone.  Establishing  the  correct  diagnosis  may 
become  critical  in  certain  circumstances  however, 
such  as  during  the  triage  phase  of  a multiple  casu- 
alt\  accident.  In  this  situation  it  would  be  critical 
that  the  EMT  be  able  to  identify  those  patients 
with  high  risk  injuries  such  as  skull  fractures  for 
eat  l\  transportation.  Given  these  data,  he  does  not 
appear  to  be  able  to  function  effectively  in  triaging 
such  patients. 

Upper  Extremity  Dislocations:  A total  of  19 
dislocations  was  encountered,  15  occurring  in  the 
shoulder.  The  number  of  elbow  and  wrist  disloca- 
tions was  too  small  to  evaluate,  although  all  calcu- 
lations are  presented.  The  rate  of  correct  diag- 
noses of  shoulder  dislocations  was  73%,  and  the 
rate  of  appropriate  treatment  was  27%.  All  elbow 
dislocations  (3)  were  correctly  diagnosed  and 
treated,  and  the  single  wrist  dislocation  was  incor- 
rectly diagnosed,  but  appropriately  treated.  Al- 
though the  diagnostic  accuracy  for  shoulder  dislo- 
cations was  good  (73%),  8 of  the  1 1 cases  correctly 
diagnosed  were  not  treated  (73%).  The  treatment 
and  consistency  rate  for  all  EMT  diagnosed  cases 
(Y)  was  low  (17%),  while  the  rate  of  treatment  of 
cases  diagnosed  by  the  physician  (Y')  was  some- 
what higher  (27%).  Of  those  cases  where  the  EMT 
and  physician  agreed  on  the  diagnosis  (Y"),  27% 
were  also  treated  appropriately.  Of  interest  is  that, 
of  those  cases  the  EMT  diagnosed  as  shoulder 
dislocations,  but  which,  in  fact,  did  not  have  the 
condition  (Y"),  the  rate  of  appropriate  treatment 
was  only  8%.  The  probability  is  high  (0.75)  that 
when  the  EMT  provides  the  appropriate  treatment 
it  is  associated  with  his  having  made  the  correct 
diagnosis.  Making  the  correct  diagnosis,  however, 
does  not  ensure  that  the  appropriate  treatment 
will  be  provided.  Quite  the  contrary,  the  probabil- 
ity that  given  the  correct  diagnosis,  the  appro- 
priate treatment  will  not  be  provided  is  0.73. 
Clearly,  making  the  correct  diagnosis  does  not 
provide  sufficient  impetus  for  the  EMT  to  treat 
this  condition.  The  signs  and  symptoms  of  a 
shoulder  dislocation  are  usually  minimal  defor- 
mity, and  pain  which  may  be  minimal  or  only 
moderate.  One  must  conclude  that  it  is  the  sever- 
ity, rather  than  mere  presence,  of  signs  and 
symptoms  which  is  the  important  determinant  and 
that  making  the  correct  diagnosis  probably  is  only 
of  secondary  importance. 


Lower  Extremity  Dislocations:  A total  of  7 
lower  extremity  dislocations  (hip,  knee/patella, 
ankle)  were  seen.  The  numbers  within  each  diag- 
nostic group  are  too  small  to  evaluate  with  signifi- 
cance. One  can  only  state  that  3 of  7 (43%)  dislo- 
cations were  correctly  diagnosed  and  57%  were 
appropriately  treated.  Two  cases  were  correctly 
diagnosed  and  treated,  2 cases  where  correctly 
treated  on  the  basis  of  signs  and  symptoms  in  the 
absence  of  the  correct  diagnosis,  and  one  case  was 
diagnosed  correctly  (dislocated  knee/patella)  but 
was  not  treated. 


Open  Soft  Tissue  Injuries 

A total  of  844  open  soft  tissue  injuries  (lacera- 
tions, avulsions,  abrasions,  puncture  wounds,  etc.) 
were  encountered.  A total  of  573  (68%)  were  diag- 
nosed correctly  and  458  (54%)  were  treated  ap- 
propriately. The  apparent  diagnostic  accuracy  of 
the  EMT  is  somewhat  affected  by  semantics  in  that 
a deep  or  severe  abrasion  may  be  termed  a lacera- 
tion by  the  EMT,  yet  called  an  abrasion  by  the 
physician.  The  reverse  is  also  possible.  A wound 
caused  by  a penetrating  object,  but  producing  a 
small  laceration  of  the  skin  may  be  termed  either  a 
puncture  wound  or  a laceration.  The  accuracy  of 
diagnoses  for  open  soft  tissue  injuries  is  of  less 
significance  than  for  other  conditions,  since  all 
open  soft  tissue  wounds  require  the  same  treat- 
ment (i.e.  appropriate  dressing).  Diagnostic  accu- 
racy is  seen  to  range  from  0 (avulsions)  to  100% 
(amputated  digits).  The  two  major  groups,  lacera- 
tions and  abrasions,  have  accuracy  rates  of  83% 
and  36%  respectively. 

The  rate  of  appropriate  treatment  varies  less 
widely,  being  highest  for  lacerations  (61%),  ampu- 
tated digits  (60%),  puncture  wounds  (59%),  and 
avulsions  (58%),  and  lowest  for  abrasions  (39%).  If 
abrasions  are  removed  from  the  total  group  of 
open  soft  tissue  wounds,  to  leave  a group  of  condi- 
tions all  of  which  clearly  require  a dressing,  and 
clinically  appear  as  lacerations  (with  the  possible 
exception  of  puncture  wounds  and  some  animal 
bites),  the  incidence  of  appropriate  treatment  rises 
to  60%  (from  54%  overall). 

The  incidence  of  underdiagnosis  is  highest  fot 
avulsions  (100%);  all  of  these  were  diagnosed  as 
lacerations.  Underdiagnosis  of  abrasions  (64 r<  ) 
and  amputated  facial  parts  (58%)  is  accounted  lot 
by  the  EMT  diagnosing  the  majority  of  these  again 
as  lacerations,  although  some  abrasions  were  not 
diagnosed  at  all  by  the  EMI'.  Overdiagnosis  tends 
to  be  low,  and  again  is  accounted  for  primal  il\  b\ 
differences  in  nomenclature  between  the  F M I and 
physician  for  the  same  visible  injury.  I reatment 
rates  for  cases  diagnosed  by  the  physician  (Y  > 
range  between  50%  and  61%  for  all  groups  wit  It 
the  exception  of  abrasions  (39%).  These  rates  were 


essentially  unchanged  for  the  subset  of  cases 
where  the  EMT  and  physician  agreed  on  the  diag- 
nosis (Y").  Undertreatment  of  cases  ranged  from 
39%  for  lacerations  to  61%  for  abrasions.  The 
statistics  for  overtreatment  by  individual  diagnosis 
are  misleading  in  that  a dressing  applied  for  any 
open  wound  would  be  appropriate;  given  the 
wrong  diagnosis,  however,  the  treatment  would  be 
listed  as  “overtreatment”  (i.e.  treating  something 
which  was  not  there).  The  subset  of  cases  diag- 
nosed by  the  EMT  as  having  a specific  condition, 
but  where  the  physician  did  not  agree  (Y"  '), 
nonetheless  had  essentially  the  same  rate  of  treat- 
ment as  all  cases  diagnosed  by  the  EMT  (Y)  and 
those  cases  where  the  EMT  and  physician  agreed 
(Y"  ').  The  only  exception  to  this  was  the  diagnos- 
tic group  of  avulsions. 

The  probability  that  an  EMT  will  correctly  diag- 
nose an  open  soft  tissue  wound,  yet  fail  to  provide 
the  appropriate  treatment  is  0.36  for  lacerations, 
0.35  for  puncture  wounds,  and  0.53  for  abrasions. 
The  probability  that  an  appropriate  treatment  is 
based  on  the  EMT  making  the  correct  diagnosis  is 
high  for  lacerations  (0.87)  but  low  for  abrasions 
(0.43).  For  open  soft  tissue  wounds,  it  does  not  ap- 
pear that  making  the  correct  diagnosis  is  a central 
element  in  the  provision  of  the  appropriate  treat- 
ment. Numerous  cases  correctly  diagnosed  are  not 
appropriately  treated,  and  the  converse  is  also 
true.  While  there  may  be  other  factors  operational, 
it  would  appear  that  some  of  the  differences  be- 
tween the  number  of  cases  diagnosed  and  the 
number  treated  could  be  explained  on  the  basis  of 
the  severity  of  the  injury.  The  location  of  the  in- 
jury may  also  play  a role.  For  example,  abrasions 
or  small  lacerations  of  the  face  or  fingers  would  be 
relatively  difficult  to  dress  and  have  a lower  rate  of 
appropriate  treatment  than  those  on  the  trunk  and 
more  proximal  extremities.  That  the  severity  of 
signs  and  symptoms  of  the  injury  is  important  may 
be  seen  by  the  low  rate  of  appropriate  treatment 
for  such  conditions  as  animal  bites  (usually  multi- 
ple puncture  wounds)  and  abrasions.  Those  in- 
juries actually  diagnosed  as  puncture  wounds,  on 
closer  examination,  were  frequently  stab  wounds 
or  penetrating  wounds  caused  by  broken  glass  or 
metal,  and  not  puncture  wounds  in  the  more 
common  sense  of  a needle,  nail  or  other  minor  in- 
jury. The  treatment  rates  here  are  consequently 
quite  similar  to  those  for  lacerations. 

Burns.  A total  of  27  burns  were  studied,  in- 
cluding one  chemical,  10  first  degree,  12  second 
degree,  and  4 third  degree.  The  single  chemical 
burn  was  correctly  diagnosed  and  appropriately 
treated.  There  is  no  mandated  treatment  for  first 
degree  burns,  although  diagnostic  accuracy  was 
78%. 

Diagnostic  accuracy  for  second  degree  and  third 
degree  burns  was  high  (92%  and  67%  respect- 


ively). Unclerdiagnosis  and  overdiagnosis  was  low 
(8%)  for  second  degree  burns  and  somewhat 
higher  (50%  and  30%  respectively)  for  third  de- 
gree burns.  The  rate  of  appropriate  treatment  was 
100%  for  third  degree  burns  and  75%  for  second 
degree  burns.  The  probability  that  the  EMT  will 
make  the  correct  diagnosis  yet  fail  to  treat  a burn 
appropriately  is  exceedingly  low  (0.18  for  second 
degree,  0.0  for  third  degree),  and  the  association 
between  the  provision  of  appropriate  treatment 
and  his  making  the  correct  diagnosis  is  high  (1.0 
for  second  degree,  0.5  for  third  degree).  Treat- 
ment of  a burn  victim  by  an  EMT  requires  only  the 
use  of  a burn  sheet  or  dressing;  consequently,  high 
rates  of  appropriate  treatment  are  to  be  expected. 
The  high  levels  of  diagnostic  accuracy  are  notable 
and  have  implications  particularly  when  the  EMT 
is  in  a triage  situation  where  the  depth  of  burn 
may  become  important  in  determining  whether  a 
patient  requires  transportation  or  not,  and  how 
soon  such  transportation  should  be  accomplished. 

Miscellaneous  Trauma.  Three  conditions 
grouped  under  miscellaneous  trauma  are  snake 
bite,  rupture  of  the  liver  or  spleen,  and 
hemothorax.  The  numbers  of  cases  in  these 
groups  were  small  (11,  6,  and  3 respectively).  Of 
note  is  that  no  patient  with  a snake  bite  received 
the  mandated  treatments  of  tourniquet,  position, 
and  immobilizing  dressing  or  splint.  Although 
none  of  the  snake  bites  proved  to  be  from  poison- 
ous reptiles,  such  species  are  indigenous  to  the  lo- 
cale and  have  been  found  even  within  the  city  lim- 
its. 

Of  the  6 cases  of  ruptured  liver/spleen,  one 
(17%)  was  diagnosed  correctly,  and  4 (67%)  re- 
ceived the  appropriate  treatment. 

Medical  Cases:  Major  There  were  789  cases  en- 
countered among  the  14  diagnostic  groups  termed 
“major”  medical  conditions.  Of  these,  448  (57%) 
were  correctly  diagnosed  and  376  (48%)  were  ap- 
propriately treated.  If  one  examines  only  cardiac 
and  respiratory  arrest,  myocardial  infarctions,  an- 
gina, emphysema,  arrhythmia,  and  pulmonary 
edema  cases  as  a subset,  the  statistics  change  sub- 
stantially. Within  this  group  there  were  399  cases 
of  which  only  52%  were  correctly  diagnosed,  but 
65%  were  appropriately  treated.  The  per  cent  of 
physician  diagnosed  cases  which  the  EMT  also 
diagnosed  (Y")  ranged  from  18%  for 
pneumothorax,  and  23%  for  angina,  to  83%  for 
cardiac  arrest,  86%  for  foreign  body  in  the  airway 
and  100%  for  smoke  inhalation.  The  diagnostic 
accuracy  (X)  of  the  EMT  ranged  from  a low  of 
21%  for  angina,  30%  for  pulmonary  edema,  and 
33%  for  respiratory  arrest,  to  67%  for  asthma  and 
72%  for  cardiac  arrest.  Underdiagnosis  was  most 
frequent  for  pneumothorax  (82%),  pneumonia 


i7s\  ).  ifspirator\  arrest  (71%),  arrhythmia  (70%), 
.mil  angina  (67%),  while  it  was  least  frequent  in 
smoke  inhalation  (0%),  foreign  body  in  airway 
il3%),  and  cardiac  arrest  (17%).  Overdiagnosis 
was  most  frequent  in  angina  (79%),  pulmonary 
edema  (70%),  and  respirator)  arrest  (67%),  while 
it  was  lowest  in  cardiac  arrest  (28%)  and  asthma 
(33%  i Some  conditions  are  difficult  to  recognize 
in  the  field  (e.g.  arrhythmia,  pneumonia, 
pneumothorax)  without  ancillary  diagnostic 
equipment . and  diagnostic  accuracy  would  be  ex- 
pelled to  be  low.  fhe  field  differential  diagnosis 
of  angina  vs.  M.I.,  pulmonary  edema  vs. 
pneumonia  and  other  medical  conditions  is  also 
difficult,  explaining  some  of  the  high  rates  of 
over-  and  underdiagnosis.  Conditions  such  as 
smoke  inhalation,  cardiac  arrest,  and  respiratory 
arrest  have  a more  obvious  presentation  and  are 
therfore,  expected  to  have  a higher  rate  of  diag- 
nostic accuracy  and  low  over-  and  under  diagnosis. 
An  apparent  exception  to  this  is  respiratory  arrest, 
where  confusion  with  cardiac  arrest  may  exist.  In 
addition,  respiratory  arrest  may  be  caused  by  tran- 
sient airwa)  obstruction,  drug  effects,  or  head 
trauma,  but  be  corrected  (improved)  by  the  time  of 
arrival  at  the  E.S.  The  EMT  diagnosis  of  respira- 
tor arrest  might  not  be  confirmed  by  the  physi- 
cian and  the  case  would  be  recorded  as  “incorrect 
diagnosis  and  “overdiagnosis"  when,  in  fact,  it 
was  neither. 

EMT  appropriate  treatment  consistency  ranged 
from  17%  for  foreign  body  in  airway  and  seizure, 
and  20%  for  stroke  to  83%  for  cardiac  arrest,  75% 
for  respiratory  arrest,  73%  for  pulmonary  edema, 
and  71%  for  myocardial  infarction  and  smoke  in- 
halation. Appropriate  treatment  rates  for  cases  the 
physician  diagnosed  (V')  were  similar  to  the  over- 
all EMT  treatment  rates  (Y),  although  slightly 
lower  for  cardiac  arrest  (81%  vs.  83%),  respiratory 
arrest  (64%  vs.  75%),  and  myocardial  infarction 
(60%  vs.  71%),  and  higher  for  smoke  inhalation 
(100%  vs.  71%)  and  pulmonary  edema  (83%  vs. 
73%).  Those  cases  in  which  the  EMT  and  physi- 
cian agreed  (Y")  in  general  had  higher  treatment 
rates  than  for  all  cases  the  physician  diagnosed 
(Y').  For  myocardial  infarction  the  treatment  rate 
for  the  physician  diagnosed  group  (Y')  was  60%, 
but  was  68%  when  the  EMT  and  physician  both 
agreed  (Y").  For  respiratory  arrest,  the  treatment 
rate  rose  to  89%  (from  81%)  and  for  pulmonary 
edema  was  90%  (as  opposed  to  83%).  Y"  was  equal 
to  or  greater  than  Y'  for  10  of  14  diagnostic  condi- 
tions. In  two  of  the  remaining  4,  the  decrease  was 
2%.  This  would  suggest  that  the  signs  and  symp- 
toms manifested  by  the  subset  of  cases  in  which  the 
EMT  and  physician  agreed  (Y")  were  more  promi- 
nent than  for  those  where  they  failed  to  agree,  or 
that  the  cases  appeared  more  “severe”  in  their 
presentation. 

Overtreatment  tended  to  range  between  20% 


and  45%,  while  undertreatment  tended  to  be 
somewhat  higher,  with  6 of  14  diagnostic  groups 
having  undertreatment  rates  in  excess  of  50%.  An 
analysis  of  the  rate  of  appropriate  treatment  for 
those  cases  incorrectly  diagnosed  by  the  EMT  (Y  ") 
shows  9 of  14  groups  having  treatment  rates  less 
than  the  overall  treatment  consistency  rate  (Y). 
This  would  tend  to  substantiate  the  interpretation 
that  the  severity  or  prominence  of  signs  and  s\mp- 
toms  is  an  important  determinant  in  the  EMI  de- 
cision to  provide  specific  treatments.  The  probabil- 
ity of  an  EMT  correctly  diagnosing  a given  condi- 
tion, yet  failing  to  provide  the  appropriate  treat- 
ments ranges  from  0 for  smoke  inhalation,  to  0.85 
for  foreign  bodv  in  airwa)  . and  0.84  for  seizure. 
The  probability  that  when  the  correct  diagnosis  is 
made  an  inappropriate  treatment  will  be  provided 
is  lower  for  life-threatening  conditions  such  as 
cardiac  (0.11)  and  respirator)  arrest  (0.25). 
mvocardial  infarctions  (0.32),  angina  (0.17)  (which 
is  difficult  to  separate  from  mvocardial  infarc- 
tions), pulmonarv  edema  (0.10),  and  smoke  inhala- 
tion (0.0),  than  for  non-life-threatening  conditions 
such  as  stroke  (0.75),  and  seizure  (0.84).  Cases 
diagnosed  as  foreign  bodv  in  airway  (appropriateb 
diagnosed  86%  of  the  time)  also  had  a high  proba- 
bility of  inappropriate  treatment  (0.85).  On  closer 
examination,  the  majority  of  these  were  non- 
obstructive upper  airwa)  foreign  bodies,  such  as  a 
fishbone  or  tooth  pick,  and  the  “mandated  treat- 
ments" for  these  cases  may  not  be  the  most  appro- 
priate standard  for  evaluation.  The  range  of  prob- 
abilities is  much  broader  that  the  appropriate 
treatment  provided  by  an  EMT  is  based  on  his  hav- 
ing made  the  appropriate  diagnosis,  being  highest 
for  smoke  inhalation  (1.0),  seizure  (1.0)  and  car- 
diac arrest  (0.92),  but  onlv  0.18  for  pneumonia 
and  arrhythmia. 

The  diagnostic  acumen  of  EMTs  for  major  med- 
ical diagnostic  groups  is  comparable  to  their  acu- 
men for  fractures,  and  less  than  for  open  soft  tis- 
sue injuries.  As  was  seen  with  fractures,  however, 
the  diagnostic  groups  with  a high  risk  of  incurring 
an  increased  rate  of  morbiditv  or  mortalitv  if  not 
appropriately  treated  (arrest,  myocardial  infarc- 
tion, etc.),  have  a lower  rate  of  correct  diagnosis 
(52%,  vs  57%  for  all  major  cases),  vet  have  a sub- 
stantially higher  appropriate  treatment  rate  i65% 
vs.  48%)  (Table  III).  This  same  pattern  was  ob- 
served among  fractures  where  the  diagnostic  acu- 
men for  spine  and  pelvic  fractures  was  low  (22%) 
but  the  appropriate  treatment  rate  was  70%.  sub- 
stantially higher  than  for  either  upper  or  l<  >wei  ex 
tremity  fractures.  If  the  EMT  is  able  to  make  t In- 
correct diagnosis  for  one  of  the  major  medical 
problem  groups,  there  is  a high  probabiliu  th.it  he 
will  treat  the  case  appropriately  His  appropriate 
treatment  appears  to  be  based  on  the  appropriate 
diagnosis  in  half  to  two-thirds  of  cases,  the  i< 
mainder  of  the  cases  being  treated  on  the  basis  of 


signs  and  symptoms  alone.  The  pattern  of  correct 
diagnosis/inappropriate  treatment  observed  fre- 
quently in  extremity  fractures  and  soft  tissue  in- 
juries is  far  less  pronounced  for  major  medical 
problems,  particularly  those  which  are  life- 
threatening.  This  pattern  is  seen  more  frequently 
among  diagnostic  groups  with  a perceived  lesser 
degree  of  seriousness  such  as  stroke,  seizure, 
foreign  body  in  the  airway,  and  arrhythmias. 

Medical  Cases:  Minor  A total  of  947  cases 
grouped  as  miscellaneous  (minor)  medical  prob- 
lems were  evaluated,  458  of  which  had  specific 
mandated  treatments.  The  remainder  of  the  cases 
could  be  evaluated  only  for  the  accuracy  of  EMT 
diagnosis.  Of  the  total  group  of  miscellaneous 
medical  problems,  the  EMT  correctly  diagnosed 
48%  of  cases  diagnosed  by  the  physician.  Of  those 
cases  where  mandated  treatments  were  applicable, 
only  41%  received  the  appropriate  treatment. 
There  were  5 diagnostic  groups  sufficiently  large 
for  statisically  significant  evaluation:  hyperventila- 
tion syndrome  (N  = 152),  infectious/inflammatory 
abdominal  condition  (N  = 97),  psychiatric  illness 
(N  = 133),  upper  respiratory  infection  (N  = 49), 
and  suicide  gestures  (N  = 18).  Diagnostic  accuracy 
for  these  five  groups  varied  considerably:  suicide 
gestures — 10%,  upper  respiratory  infection — 40%, 
hyperventilation  syndrome — 40%,  psychiatric 
illness — 59%,  infectious/inflammatory  abdominal 
condition — 62%.  Underdiagnosis  was  greatest  for 
suicide  gestures  (94%)  and  lowest  for  psychiatric 
illnesses  (44%).  Overdiagnosis  was  also  greatest  for 
suicide  gestures  (90%)  and  lowest  for  infectious/ 
inflammatory  abdominal  conditions  (38%).  The 
rate  of  approprate  treatment  for  those  cases  diag- 
nosed by  the  physician  (Y')  ranged  between  56% 
and  62%  for  all  conditions  except  hyperventilation 
syndrome,  which  was  4%.  It  should  be  explained 
that  appropriate  treatment  for  this  condition  re- 
quired both  reassurance  and  use  of  a rebreathing 
bag  (paper  bag  treatment).  While  the  majority  of 
cases  in  this  gioup  received  reassurance  (68%), 
only  4%  received  the  paper  bag  rebreathing 
treatment.  The  probability  that  when  the  EMI' 
made  the  appropriate  diagnosis,  he  would  still  fail 
to  provide  the  appropriate  treatment  for  this  con- 
dition is  0.90.  The  same  probability  calculated  for 
suicide  gesture  was  1.0  and  for  the  remaining  3 
conditions  ranged  between  0.33  and  0.44. 

The  mandated  treatment  “reassurance”  is  re- 
quired for  hyperventilation  syndrome,  psychiatric 
illness,  upper  respiratory  infections,  and  suicide 
gesture.  The  rates  of  provision  of  this  treatment 
ranged  from  56%  for  suicide  gesture  to  68%  for 
hyperventilation  syndrome.  This  is  a difficult 
“treatment”  to  validate,  however,  and  is  probably 
not  a valid  performance  evaluation  criteria  item. 
The  mandated  treatment  for  infectious/ 
inflammatory  abdominal  condition  is  proper  posi- 


tioning of  the  patient  and  occurred  in  56%  of 
cases. 

T he  five  conditions  for  which  there  were  no  spe- 
cific mandated  treatments  were  insulin  shock, 
drug  overdose,  alcohol  effect  (alcoholism),  lower 
G.I.  bleed,  and  upper  G.I.  bleed.  Diagnostic  accu- 
racy (X)  ranged  from  28%  for  lower  G.I.  bleeding 
to  66%  for  drug  overdose  cases.  Both  under  and 
overdiagnosis  were  common,  although  both  were 
lowest  for  drug  overdose  and  highest  for  lower 
G.I.  bleeding.  It  should  be  noted  that  a mandated 
treatment  for  insulin  shock  should  be  oral  (or  I.V.) 
glucose.  In  this  locale,  however,  the  attendants 
were  not  permitted  to  administer  glucose  and  did 
not  carry  it. 

Multiple  Treatments.  Some  conditions  have 
multiple  mandated  treatments  (e.g.  myocardial  in- 
farction, hyperventilation  syndrome).  Treatment 
rates  presented  for  these  conditions  are  for  all 
mandated  treatments  unless  otherwise  specified  in 
Appendix  C.  [For  example,  myocardial  infarction 
has  3 mandated  treatments  (oxygen,  position, 
reassurance),  but  treatment  rates  are  calculated  on 
the  basis  of  only  2.  Angina  has  3,  but  calculations 
are  for  only  1 treatment.]  All  data  are  presented  in 
Appendix  A to  allow  calculation  of  factors  for 
single  or  multiple  mandated  treatments.  An  at- 
tempt was  made  to  present  data  for  the  most  im- 
portant combination  of  treatments  based  on  the 
opinions  of  the  physician  reviewers.  In  an  ongoing 
evaluative  system,  rates  for  both  individual  and 
total  appropriate  treatments  should  be  used. 

The  Enigma  of  the  “B”  Cell 

A useful  and  simple  analysis  of  EMT  perform- 
ance data  may  be  accomplished  by  creating  the 
2x2  matrix  (Figure  I)  to  display  diagnostic  vs. 
treatment  rates.  In  this  matrix,  the  “A”  cell  repre- 
sents those  cases  both  correctly  diagnosed  and  ap- 
propriately treated.  The  “C”  cell  represents  those 
cases  which  were  correctly  treated,  but  incorrectly 
diagnosed.  Treatment  is  provided  for  these  cases 
(C)  either  on  the  basis  of  signs  and  symptoms,  or 
by  the  EMT  making  a diagnosis  which  is  similar  to 
the  correct  one  (e.g.  myocardial  infarction  vs.  an- 
gina; laceration  vs.  avulsion;  fracture  of  femur  vs. 
fracture  of  hip).  The  “D”  cell  represents  those 
cases  which  were  incorrectly  diagnosed  and  inap- 
propriately treated.  This  cell  will  frequently  in- 
clude cases  with  minimal  severity  of  presentation, 
such  as  a patient  with  a myocardial  infarction  who 
presents  with  only  anxiety  or  minimal  shortness  of 
breath,  or  a patient  with  minimal  or  no  trauma 
who  has  a non-displaced  or  hair-line  fracture  of  an 
extremity  bone  with  little  or  no  pain.  It  is  unrealis- 
tic to  expect  the  EMT  to  diagnose  all  such  cases 
wtihout  the  aid  of  an  electrocardiogram  and 


\ i.iw  both  of  which  the  physician  has  available, 
and  without  which  the  latter  would  probably  not 
l>«-  able  to  diagnose  many  of  the  same  cases. 

I he  B ” (ell  represents  the  major  enigma  in 
1 Ml  performance  evaluation.  It  is  these  cases 
which  the  I-  M 1 has  been  able  to  correctly  diagnose 
based  on  the  histon  and  signs  and  symptoms  he 
elicited,  yet  he  still  failed  to  provide  the  appro- 
priate treatment.  If  one  accepts  the  argument  that 
the  major  concern  is  that  the  patient  receive  ap- 
propriate treatment,  then  all  cases  falling  within  the 
\ and  C cells  represent  proper  management.  If 
one  also  a< < epts  the  fact  that  some  cases  will  be  ex- 
ceedingl\  difficult,  if  not  impossible,  to  diagnose 
in  the  field,  it  becomes  reasonable  to  accept  a small 
percentage  of  cases  within  the  D cell  for  many 
diagnostic  groups.  This  is  particularly  true  for 
those  cases  with  non-obvious  injuries  or  illnesses 
such  as  hairline  fractures,  myocardial  infarctions 
with  a diminutive  presentation,  pneumonia,  and 
mild  pulmonary  edema.  One  is  left  with  a group  of 
cases  where  the  presentation  is  sufficiently  clear  to 
make  the  correct  diagnosis,  yet  for  some  unknown 
reason,  the  EMT  does  not  provide  the  appropriate 
treatment. 

There  are  two  major  hypotheses  one  can  formu- 
late concerning  the  enigma  of  the  “B”  cell.  The 
first  is  that  while  the  signs  and  symptoms  of  the 
case  are  sufficientlv  clear  to  permit  the  correct 
diagnosis  to  be  made,  even  if  it  represents  only  an 
educated  guess,  such  signs  and  symptoms  are  min- 
imal in  intensity.  The  perceived  lack  of  severity  of 
the  signs  and  symptoms,  independent  of  the  diag- 
nostic group  in  which  the  case  falls,  does  not 
prompt  the  EMT  to  provide  the  mandated  treat- 
ment. This  is  consistent  with  the  findings  that  the 
EMT  treats  most  cases  on  the  basis  of  signs  and 
symptoms,  and  that  making  the  correct  diagnosis 
alone  is  not  sufficient  impetus  for  the  EMT  to  al- 
ways provide  the  appropriate  treatment. 

A second  hypothesis  is  that  other  important  var- 
iables may  be  operational  in  determining  whether 
or  not  an  EMT  will  provide  an  appropriate  treat- 
ment. Such  variables  may  be  patient,  race,  age,  or 
sex,  socioeconomic  status  (SES),  or  the  presence  of 
concomitant  conditions  such  as  alcoholism,  acute 
intoxication,  drug  abuse,  or  psychiatric  conditions, 
all  of  which  carry  a certain  social  “stigma”  and  may 
prejudice  the  EMT  against  providing  appropriate 
treatment.  Additional  variables  may  be  the  pres- 
ence of  multiple  diagnostic  conditions  requiring 
treatment  (e.g.  fractures  and  lacerations,  myocar- 
dial infarction  and  hyperventilation,  etc.)  where 
the  EMT  may  elect  to  treat  the  more  severe  and 
not  treat  the  less  severe  condition.  Training  and 
case  experience  variables  may  be  important.  It  is 
possible  that  a large  portion  of  “B"  cell  cases  may 
be  accounted  for  by  EMTs  who  have  infrequent 
case  exposures  such  as  volunteers  or  part-time  at- 
tendants. In  this  situation,  one  would  have  to  pos- 


tulate that  the  basic  training  plus  periodic  re- 
fresher courses  allows  the  EMT  to  maintain  his 
diagnostic  acumen,  but  the  infrequent  use  of  his 
training  results  in  skill  degradation,  leaving  him 
feeling  unprepared  or  unskilled  in  providing  a 
specific  treatment,  or  not  remembering  the  ap- 
propriate treatment.  The  socioeconomic  status  of 
the  EMT  himself  may  be  an  important  variable.  If 
one  postulates  that  the  EMT  has  a higher  SES  than 
the  patient,  he  may  tend  to  provide  appropriate 
treatment  to  a lower  SES  patient.  If  he  has  a lower 
SES,  he  may  be  unable  to  “role  play"  the  part  of  a 
professional  when  dealing  with  a higher  SES 
patient. 

An  analysis  of  data  for  diagnostic  groups  with  a 
sufficiently  large  X to  allow  comparisons  of  treat- 
ment rates  stratified  by  race  (white  vs.  non-white), 
age  (by  decades)  and  sex  failed  to  disclose  an\  dif- 
ferential treatment  patterns.  Only  the  trauma 
cases  had  a sufficiently  high  frequency  of  multiple 
diagnoses  to  permit  examination  of  priman  vs. 
secondary  diagnosis  treatment  rates,  the  most  fre- 
quent combination  being  fractures  and  open  soft 
tissue  injuries.  In  this  analysis,  only  abrasions  had 
a significantly  lower  treatment  rate  when  occur- 
ring as  a secondary  diagnosis  than  when  occurring 
as  a single  diagnosis  (31%  vs.  39%).  The  diagnostic 


rate  \ XT  / was  not  significantly  different  for 
any  combination  of  trauma  diagnoses  when  com- 
pared to  their  rates  as  isolated  diagnoses. 

It  should  be  pointed  out  that  all  diagnoses  with 
mandated  treatments  require  that  the  appropriate 
treatment  be  provided  in  each  case  and  for  each 
diagnosis  unless  a concomitant  life-threatening 
problem,  such  as  cardiac  arrest,  occurs.  There 
were  5 multiple  trauma  cases  in  which  cardiac  ar- 
rest and  multiple  fractures  and  lacerations  were 
present.  These  cases  were  evaluated  for  the  provi- 
sion of  CPR  only,  since  it  would  be  contraindicated 
to  treat  the  lacerations  and  fractures  in  a patient  in 
cardiac  arrest.  With  these  few  exceptions  all  condi- 
tions with  a mandated  treatment  should  be 
treated.  The  EMT  demonstrated  essentialK  the 
same  rate  of  appropriate  treatment  for  multiple 
problems  as  for  the  same  problems  occurring  indi- 
vidually. The  variables  of  patient  and  EM  I si  s 
concomitant  conditions  with  a presumed  “social 
stigma”,  and  the  question  of  EMT  performance 
experience  or  case  exposure  frequent'}  will  be 
dealt  with  in  a subsequent  section. 

Of  the  58  diagnostic  groups  with  mandated 
treatments,  49  (85%)  had  cases  in  the  "B  cell 
where  there  were  also  cases  in  the  “A"  cell  It  is 
unrevealing  to  include  those  diagnostic  gmups  in 
which  both  the  A and  B cells  were  0,  and  these 
diagnostic  groups  (9)  are  excluded  in  this  anahsiv 
Dividing  the  remaining  49  diagnostic  gioups  . 
cording  to  the  per  cent  of  B cell  cases,  one  finds 
that  37%  (18)  of  the  groups  have  a B value  of  |o\ 


or  less.  These  include  fractures  of  the  cervical  and 
thoracic/lumbar  spine,  pelvis,  femur,  and  elbow, 
chemical  and  third  degree  burns,  rupture  of  the 
liver/spleen,  cardiac  and  respiratory  arrest,  angina, 
pulmonary  edema,  pneumothorax,  smoke  inhala- 
tion, carbon  monoxide  poisoning,  unconscious 
status,  upper  respiratory  infections,  suicide  ges- 
tures. An  additional  13  diagnostic  groups  (27%) 
have  a B cell  value  between  11%  and  25%.  These 
include  fractures  of  the  ulna/radius,  hip,  and 
ankle,  amputated  facial  part,  abrasion,  second  de- 
gree burn,  myocardial  infarction,  arrhythmia,  em- 
physema, asthma,  penumonia,  infectious/ 
inflammatory  abdominal  condition,  psychiatric 
illnesses.  There  are  1 1 diagnostic  conditions  (22%) 
with  a B cell  rate  between  25%  and  50%.  These 
include  fractures  of  the  clavicle,  humerus,  elbow, 
tibia/fibula,  foot/toes,  and  knee/patella,  lacerations, 
amputated  digit,  puncture  wound,  animal  bite  and 
hyperventilation  syndrome.  There  are  7 diagnostic 
conditions  (14%)  with  a B cell  value  between  51% 
and  75%,  and  include  fractures  of  the  wrist  and 
hand/fingers,  dislocations  of  the  shoulder,  snake 
bite,  stroke,  seizure,  and  foreign  body  in  airway. 
No  diagnostic  conditions  have  a B value  higher 
than  75%. 

Examination  of  B cell  values  for  trauma  cases 
shows  that  all  potentially  life-threatening  or  “seri- 
ous" fractures,  such  as  spine,  pelvis,  and  femur  fall 
within  the  lowest  B value  group.  The  single  possi- 
ble exception  to  this  is  fracture  of  the  hip 
(B  = 18%).  While  this  is  a “serious”  fracture,  it  is 
rarely  life-threatening.  Four  of  six  lower  extremity 
diagnostic  groups  fell  within  the  two  lowest  B 
value  groups  (less  than  25%)  while  fractures  of  the 
tibia/fibula  (B  = 30%)  and  foot/toes  (B  = 40%)  fell 
within  the  third  group.  This  is  in  contrast  to  frac- 
tures of  the  upper  extremity  where  only  one  diag- 
nostic condition  (fracture  of  the  ulna/radius)  fell 
within  the  second  lowest  group  (B  = 17%)  while 
three  of  the  six  diagnostic  groups  fell  within  the 
26-50%  range  and  two  within  the  51-75%  range. 
The  per  cent  of  correctly  diagnosed  cases  is  not 
significantly  different  for  upper  vs.  lower  extrem- 
ity fracture  (55  vs.  53%).  The  rate  of  appropriate 
treatment,  however,  is  substantially  greater  fol- 
lower extremity  (54%)  as  opposed  to  upper  ex- 
tremity (28%)  fractures.  A large  percentage  of 
upper  extremity  fracture  cases  are  correctly  diag- 
nosed but  not  treated. 

The  implications  of  these  findings  are  substan- 
tial for  the  EMT  trainer  and  system  manager.  Plac- 
ing additional  emphasis  on  diagnosing  upper 
extremity  fractures  in  an  attempt  to  improve 
treatment  rates  would  clearly  not  be  effective.  In- 
stead, emphasis  should  be  placed  on  the  impor- 
tance of  providing  treatment  for  all  cases  diag- 
nosed, regardless  of  the  apparent  minimal  severity 
of  the  signs  or  symptoms.  Although  the  number  of 
cases  with  dislocations  was  too  small  for  a statisti- 


cally significant  comparison,  it  is  notable  that  the  B 
value  for  dislocations  of  the  knee/patella  is  25% 
(N  = 4),  and  for  shoulder  is  53%  (N  = 15).  Again, 
the  pattern  of  correct  diagnosis  but  inappropriate 
treatment  is  more  pronounced  for  the  upper  ex- 
tremity condition  than  the  lower  extremity 
condition. 

Open  soft  tissue  wounds  present  consistently 
high  B values,  with  two  (amputated  facial  part  and 
abrasion)  having  values  between  1 1 and  25%,  and 
4 (laceration,  amputated  digit,  puncture  wound 
and  animal  bite)  having  values  between  26  and 
50%.  Examination  of  the  A and  C values  for  these 
cases  shows  that  when  the  A value  is  high,  the  C 
value  tends  to  be  low,  whereas  when  the  A value  is 
low  (e.g.  avulsion  = 0%)  the  C value  is  higher 
(58%).  This  suggests  that  signs  and  symptoms, 
whether  or  not  accompanied  by  the  correct  diag- 
nosis, are  an  important  element  in  determining  the 
provision  of  appropriate  treatment.  The  implica- 
tion is  that  those  cases  falling  with  the  B cell  pres- 
ent with  clinical  signs  and  symptoms  sufficiently 
clear  to  permit  the  appropriate  diagnosis  to  be 
made,  but  not  sufficiently  severe  to  prompt  the 
appropriate  treatment.  Had  the  signs  and  symp- 
toms been  more  severe,  even  in  the  absence  of  the 
correct  diagnosis,  the  appropriate  treatment  pre- 
sumably would  have  been  provided  and  the  case 
would  fall  within  the  C cell.  It  is  important  to  in- 
vestigate factors  which  appear  to  militate  against 
appropriate  treatment  being  provided  in  cases 
which  the  correct  diagnosis  has  been  made;  how- 
ever, one  must  question  whether  placing  a dres- 
sing on  a minimal  open  soft  tissue  wound  (abra- 
sion, “small”  laceration,  etc.)  has  any  therapeutic 
value  other  than  to  reassure  the  patient  that 
“something  is  being  done.”  The  concept  of  man- 
dated treatments  does  not  provide  for  such  flexi- 
bility, however,  and  the  dogmatic  approach  of  re- 
quiring appropriate  treatment  to  all  diagnosed 
cases  would  appear  acceptable  until  outcome 
studies  establish  different  criteria.  An  alternate 
strategy  is  to  use  the  mandated  treatment  analysis 
to  audit  cases  and  then  conduct  a review  of  flagged 
or  deviant  cases  separately. 

The  distribution  of  B cell  values  for  medical 
cases  is  quite  different  and  more  favorable  than 
for  trauma  cases.  Ten  of  the  21  medical  conditions 
(48%)  have  B cell  values  less  than  10%  and  an  ad- 
dition 7 (33%)  have  values  between  1 1%  and  25%. 
Of  the  potentially  life-threatening  diagnostic  con- 
ditions of  cardiac  and  respiratory  arrest,  myocar- 
dial infarction,  angina  (which  may  masquerade  as 
a myocardial  infarction  and  vice-versa),  arrhyth- 
mia, pulmonary  edema,  emphysema, 
pneumothorax,  and  smoke  inhalation,  all  have  B 
values  less  than  or  equal  to  15%,  with  the  excep- 
tion of  arrhythmias,  (B  = 23%). 

It  is  notable  that  stroke,  seizure,  and  foreign 
body  in  airway  all  have  B values  between  58%  and 


, . , One  possible  explanation  for  this,  particu- 
larl\  loi  siioki-.  is  that  the  mandated  treatments 
may  have  little  apparent  correlation  with  the  clini- 
, al  findings.  Mandated  treatments  for  stroke  in- 
, lodes  the  administration  of  oxygen  by  mask  or 
nasal  cannula.  1 his  is  a logical  physiologic  treat- 
ment lot  anoxic  tissues,  but  may  not  appear  indi- 
cated  m practice,  since  the  patient  is  usually  not 
short  of  breath”  or  cyanotic.  An  understanding  of 
tin  underlying  physiology  is  necessary  for  the 
1 M I to  appreciate  why  such  treatment  is  impor- 
tant For  seizure  and  foreign  body  in  airway  cases, 
the  mandated  treatments  (airway  management  for 
both  and  oxygen  for  foreign  body  in  airway),  may 
be  less  frequently  indicated  than  the  mandate  con- 
cept would  suggest.  Patients  who  have  experienced 
a seizure  usually  have  entered  the  post-ictal  phase 
In  the  time  the  EMT  arrives,  and  the  mandated 
treatments  may  be  only  occasionally  necessary. 

1 he  majority  of  cases  of  foreign  body  in  the  airway 
represent  minor  upper  airway  problems  such  as  a 
fish  bone  or  tooth  pick,  and  administration  of  oxy- 
gen may  well  be  superfluous. 

In  spite  of  the  relatively  low  B values  for  most 
medical  conditions,  it  is  still  disturbing  to  find  that 
on  many  occasions  even  serious  cases  are  correctly 
diagnosed  and  yet  do  not  receive  the  necessary 
treatments.  The  conclusion,  as  stated  previously,  is 
that  while  signs  and  symptoms  may  be  sufficiently 
clear  for  diagnostic  purposes,  they  may  not  be  suf- 
ficiently severe  to  prompt  treatment. 

In  summary,  those  cases  in  which  a correct  diag- 
nosis was  made  but  no  treatment  instituted  (B  cell) 
represent  the  area  for  greatest  improvement  in  pa- 
tient care  with  presumably  the  least  effort.  Having 
made  the  correct  diagnosis,  there  are  only  two 
valid  reasons  for  not  providing  a treatment: 
coexistence  of  a life-threatening  condition  (e.g. 
cardiac  arrest)  or  patient  refusal  to  accept  assist- 
ance. In  this  series,  cardiac  arrest  mitigated  against 
other  treatment  in  five  cases,  all  involving  multiple 
trauma.  Patient  refusal  rates  were  not  collected  but 
subjectively  appeared  to  be  exceedingly  low.  Hav- 
ing controlled  for  the  life-threatening  situations, 
there  still  remained  a large  number  of  B cell  cases. 
The  EMT  may  ascribe  lack  of  treatment  to  the  pa- 
tient not  appearing  gravely  ill,  too  short  a trip  to 
permit  institution  of  treatment,  or  to  “forgetting.” 
Such  reasons  for  non-treatment  are  not  clinically 
valid  and  should  not  be  accepted.  Those  involved 
in  EMT  training  should  probably  maintain  a dog- 
matic stand  in  insisting  that,  because  of  the  physi- 
ology of  the  underlying  disease  or  injury  process, 
certain  diagnoses  require  treatment  regardless  of 
the  severity  of  patient  appearance. 


The  “C”  Cell:  The  “C”  values  represent  an  im- 
portant group  in  which  treatment  was  apparently 
based  on  signs  and  symptoms,  since  the  diagnosis 


was  either  absent  or  incorrect.  Here  the  EMT  does 
not  integrate  the  available  data  into  a diagnosis, 
but  realizes  that  certain  findings  warrant  treat- 
ment in  their  own  right  (Figure  III).  This  suggests 
that  a strong  emphasis  on  physical  examination 
and  history  taking  could  enlarge  the  number  of 
cases  in  this  cell.  Placing  an  emphasis  on  diagnostic 
accuracy  first  with  treatment  of  the  diagnosis  to 
follow  may  be  an  inadequate  approach  to  training, 
as  is  suggested  by  the  B cell  values.  It  is  preferra- 
ble  to  have  a large  C cell  value,  and  hence  greater 
treatment  appropriateness,  rather  than  a large  B 
cell  value,  indicating  appropriate  diagnosis  but  in- 
appropriate treatment.  A large  C cell  value  may 
exist  when  signs  and  symptoms  are  severe,  but 
diagnostic  accuracy  poor  (e.g.  angina;  C = 44%), 
when  a potentially  life  (or  limb)  threatening  con- 
dition may  exist,  but  the  signs  and  symptoms  are 
not  necessarily  severe  (e.g.  fracture  of  thoracic/ 
lumbar  spine;  C = 82%),  or  when  a difference  in 
terminology  between  EMT  and  physician  creates 
an  artifact  (e.g.  avulsion:  C = 58%;  EMTs  diag- 
nose this  as  “laceration”). 


The  “D”  Cell:  The  “D”  cell  cases,  in  which  both 
diagnosis  and  treatment  were  incorrect,  represent 
a basic  educational  problem.  Some  cases  may  have 
too  subtle  a presentation  for  the  EMT  to  diagnose, 
some  are  atypical,  some  represent  misintegration 
of  data  and  an  error  in  diagnosis,  and  some  have 
no  signs  or  symptoms  which  would  themselves 
warrent  treatment.  Persistent  efforts  to  increase 
the  EMT’s  diagnostic  capabilities,  his  skills  of  ob- 
servation and  examination,  and  perhaps  most  of 
all  his  experience  in  dealing  with  the  sick  and  in 
jured  should  help  reduce  D cell  values.  B\  deter- 
mining this  value  for  the  spectrum  of  diagnostic 
groups,  the  areas  of  greatest  difficulty  can  be 
identified  and  corrected.  In  this  survey,  28  (489/  ) 
of  diagnostic  groups  had  a D cell  value  > 25%  (see 
tables  VII-X).  An  important  part  ol  the  EM  1 
training  should  be  a continual  feedback  of  infor- 
mation from  the  hospital  concerning  the  indi- 
vidual’s diagnostic  accuracy  and  treatment  appro- 
priateness. Such  a feedback  system  should  reduce 
both  D and  B cell  values.  It  must  also  be  remem- 
bered that  many  diagnostic  problems  have  ex- 
ceedingly subtle  clinical  findings,  and  on  occasion 
may  have  no  presenting  signs  of  sy  mptoms  I hese 
cases  require  electrocardiographic,  radiological, 
and  laboratory  assistance  to  identify,  and  will  lie 
quently  pose  a diagnostic  problem  for  even  the 
most  skilled  physician.  The  “silent  infarct  . the 
hairline  fracture,  the  earl\  pneumonia,  and  the 
intoxicated  seizure  patient  may  all  present  a dif- 
ficult problem  in  diagnosis  for  both  1 M I and 
physician.  Consequently  there  will  always  be  cases 
which  fall  into  the  I)  cell;  however,  a continuous 
performance  monitoring  system  coupled  with  .m 


individually  responsive  information  feedback  sys- 
tem should  help  to  maintain  D cell  values  at  an  ac- 
ceptable minimal  level. 

Summary  of  2 X 2 Matrix  Patterns:  In  medical 
training,  the  usual  sequence  in  problem  solving  is: 
history,  physicial  examination,  differential  diag- 
nosis, final  diagnosis  and  treatment;  each  one 
leading  into  the  next.  In  EMT  training,  this  is  also 
the  basic  educational  approach;  however,  the  EMT 
does  not  receive  the  same  background  in  anatomy, 
physiology  and  pathology  that  a physician  receives, 
and  consequently  may  have  little  or  no  under- 
standing of  why  certain  treatments  are  essential. 
In  addition,  he  does  not  have  the  sophisticated 
diagnostic  adjuncts,  such  as  electrocardiograms, 
x-rays  and  laboratory  tests  to  support  his  clinical 
impression.  It  is,  therefore,  somewhat  artificial  to 
evaluate  the  adequacy  of  EMT  diagnosis  and 
treatment  using  physician  diagnosed  cases  as  the 
standard,  since  it  is  highly  probable  that  the  physi- 
cian himself  would  be  unable  to  accurately  diag- 
nose many  of  these  conditions  solely  on  the  basis 
of  clinical  findings.  The  physician  is  the  pragmatic 
standard,  however,  since  it  is  precisely  the  group 
he  diagnoses  that  requires  the  treatments.  It  is  not 
unreasonable  to  compare  EMT  performance 
against  physician-diagnosed  cases,  but  one  must 
avoid  the  hazard  of  expecting  EMT  treatments  to 
be  100%  appropriate  for  physician-diagnosed 
cases,  even  under  the  best  of  circumstances. 

Educators  tend  to  assume  that  the  EMT  makes 
his  diagnosis  based  on  signs  and  symptoms,  then 
treats  on  the  basis  of  his  diagnosis  (Figure  2).  The 
data  presented  suggests  that  treatments  are  prob- 
ably based  in  large  part  on  signs  and  symptoms, 
and  only  occasionally  on  diagnosis  alone  (Figure 
3).  For  the  EMT,  diagnosis  appears  to  assume  a 
secondary  role,  often  added  as  an  explanation  or 
justification  but  not  included  in  the  treatment 
logic.  When  signs  and  symptoms  are  neither  ob- 
vious nor  severe,  the  EMT  often  elects  not  to  treat. 
In  this  sense,  he  is  making  a value  judgement  as  to 
the  need  for  treatment  based  on  his  findings,  even 
though  he  may  know  that  the  diagnosis  has  a 
mandated  treatment.  For  example,  wrist  fractures 
were  correctly  diagnosed  in  93%  of  cases,  yet  re- 
ceived appropriate  treatment  in  only  38%  and  the 
treatment  consistency  for  all  EMI  -diagnosed  wrist 
fractures  was  only  32%.  Hyperventilation  syn- 
drome was  correctly  diagnosed  in  34%  of  cases,  yet 
received  appropriate  treatment  in  only  4%,  and 
the  overall  treatment  consistency  was  only  6%. 
Stroke  was  diagnosed  correctly  in  78%  of  cases,  yet 
appropriately  treated  in  only  26%,  and  the  treat- 
ment consistency  was  only  20%.  In  many  such 
conditions  the  diagnosis  may  be  obvious,  but  the 
underlying  pathophysiology  is  not  well  under- 
stood. In  the  absence  of  such  compelling  signs  and 
symptoms  as  shortness  of  breath,  cyanosis,  or  gross 


angulation  of  a fracture,  the  necessity  for  treat- 
ment may  not  be  apparent  and  appropriate  treat- 
ment is  frequently  not  provided. 

When  one  examines  the  treatment  given  to  those 
trauma  cases  where  the  physician  and  EMT  agree 
on  the  diagnosis  (Y"),  the  rate  of  appropriate 
treatment  tends  to  be  higher  than  when  all  cases 
are  examined  together  (Y').  Exceptions  to  this, 
where  Y'  is  greater  than  Y",  are  usually  accom- 
panied by  a relatively  large  C cell  value.  Presuma- 
bly, in  this  subset  of  cases  the  signs  and  symptoms 
are  more  obvious,  since  all  patients  actually  had 
the  diagnosed  disorder.  The  same  pattern  is  seen 
with  non-trauma  conditions,  although  the  differ- 
ence between  Y'  and  Y"  tends  to  be  less  pro- 
nounced and  where  it  is  small,  the  C value  also 
tends  to  be  small.  For  these  diagnostic  conditions, 
the  signs  and  symptoms  are  probably  less  clear,  the 
underlying  pathology  more  obscure  and  the  need 
for  treatment  less  well  understood.  It  is  apparently 
easier  for  the  EMT  to  make  a direct  link  between 
signs/symptoms  and  treatment,  rather  than  go 
through  the  intermediate  step  of  making  a diag- 
nosis, with  all  the  ambiguity  and  insecurity  which 
that  may  entail. 


Differential  Performance  Variables 


1 1 has  been  postulated  that  several  variables  may 
be  important  in  explaining  why  EMT  performance 
is  not  at  a higher  level,  why  some  cases  are  diag- 
nosed and  not  treated  (“Enigma  of  the  ‘B'  Cell"), 
and  why  some  cases  are  neither  diagnosed  nor 
treated.  Such  variables  may  include:  company  or 
service  affiliation  (commercial,  municipal,  volun- 
tas); company  volume;  individual  EMT  case  ex- 
perience (case  volume);  pre-EMT  training  (Ameri- 
can Red  Cross  basic  or  advanced  courses,  Ameri- 
can Heart  Association  CPR  course,  etc.),  patient  or 
EMT  socioeconomic  status,  and  the  presence  of 
concomitant  conditions  (alcohol  use,  drug  use, 
psychiatric  conditions). 


Concomitant  Conditions 

The  previous  study  (Yale  Trauma  Program, 
1973)  suggested  that  cases  presenting  with  alcohol 
use.  drug  use,  or  a psychiatric  condition  in  addi- 
tion to  an  underlying  injury  or  illness  might  re- 
ceive a lower  rate  of  appropriate  treatment  than 
those  without  the  concomitant  conditions.  This 
impression  was  based  on  a small  number  of  lacera- 
tion cases,  since  no  other  diagnosis  group  was  suf- 
ficiently large  for  analysis.  It  was  also  based  on 
aggregating  cases  of  all  three  concomitant  condi- 
tions. In  the  present  study,  an  analysis  of  drug  use 
cases  could  not  be  carried  out,  since  only  7 of  117 
cases  had  a second  diagnosis  with  mandated 
treatment.  Three  cases  had  respiratory  arrest  and 
were  treated  appropriately  and  four  had  lacera- 
tions, all  treated  appropriately.  Psychiatric  cases 
(N  = 133)  also  could  not  be  evaluated  for  treat- 
ment appropriateness  of  secondary  diagnoses. 
Cases  involving  alcohol  use  or  abuse  (N  = 313) 
could  be  evaluated  for  the  secondary  diagnostic 
groups  of  lacerations  and  abrasions.  The  appro- 
priate treatment  rate  for  laceration  cases  with  con- 
comitant alcohol  use  (N  = 54)  was  58%  while  for 
all  laceration  cases  was  61%.  For  abrasion  cases 
(N  = 43)  the  rate  of  appropriate  treatment  in  the 
presence  of  alcohol  use  was  31%  while  for  all  cases 
it  was  39%.  When  all  open  soft  tissue  wounds  are 


aggregated  the  treatment  rate  for  alcohol  use  pa- 
tients was  46%  as  compared  to  54%  for  the  total 
group. 

Two  conclusions  may  be  drawn  from  this  data. 
First,  the  presence  of  EMT-perceived  alcohol  use 
does  seem  to  have  an  effect  on  rate  of  appropriate 
treatment,  although  this  effect  appears  to  be  mini- 
mal. Secondly,  it  is  not  possible  to  clearly  demon- 
strate any  effect  on  treatment  rates  of  concomitant 
conditions  without  having  an  exceedingly  large  sam- 
ple of  cases.  It  is  estimated  that  at  least  15-20,000 
cases  in  the  total  sample  would  be  necessary  for  this 
evaluation. 


Company  Type 

There  were  21  separate  companies  represented  in 
the  survey  with  a wide  distribution  in  case  volume 
(Table  XI).  The  only  “municipal"  service  (V(i)  has 
been  classified  with  the  volunteer  services,  since  it  is 
staffed  by  five  municipal  employees  who  function  as 
drivers,  but  all  attendants  (>20)  are  volunteers. 
Three  commercial  companies  (CI;  C.-j  & C4)  ac- 
counted for  over  61%  of  all  cases.  Commercial  com- 
panies as  a group  accounted  for  82.7%  of  cases, 
while  volunteer  services  carried  only  17.3%  of  cases 

A comparison  of  individual  compam  (service)  pet 
formance  by  diagnostic  group  (myocardial  infi.u- 
tion,  pulmonary  edema,  stroke,  laceration,  and  fiat 
tured  hip)  is  presented  in  Tables  XIIA-XVI  A.  Rates 
of  appropriate  treatment  vary  widely:  49-100','  Im 
lacerations,  33-100%  for  pulmonary  edema,  0-50',' 
for  stroke;  0-100%  for  laceration;  and  0-100',  lot 
fractured  hip.  Comparing  all  cases  carried  In  com- 
mercial companies  and  by  volunteer  services  reveals 
that,  of  the  four  diagnostic  groups  which  could  l>< 
evaluated,  the  volunteer  services  performed  mini- 
mally better  on  3 (myocardial  infarction  07',  vs 
58%;  stroke:  24%  vs.  23%;  laceration:  6096  vs.  51 
while  the  commercial  companies  performed  signili 
candy  better  in  the  fourth  group  (fractured  hip:  \<>| 
unteer  = 17%;  commercial  = 44%).  It  has  been  |*>s 
tulated  that  low  case  volume,  lack  of  repetition  "I 


skills,  and  a loosely  structured  system  of  accountabil- 
ity in  volunteer  services  may  result  in  a lower  rate  of 
appropriate  treatments.  That  the  volunteer  services 
in  this  analysis  did  slightly  better  than  the  commer- 
cial companies  for  3 or  4 diagnostic  groups  is  not  as 
remarkable  as  that  they  did  not  do  much  worse.  T he 
conditions  in  which  they  did  comparatively  well  re- 
quire little  skill  maintenance,  with  the  possible  excep- 
tion of  lacerations.  This  analysis  measures  task  com- 
pletion rates  and  not  quality  of  performance;  thus  it 
is  possible  that  the  quality  of  their  dressings  was  not 
as  good  as  that  of  the  commercial  companies,  but 
this  was  not  subjectively  observed  by  the  interview- 
ers. It  would  appear  that  the  cognitive  skills  of  the 
EMT  (diagnostic  acumen)  are  not  related  to  service 
affiliation,  and  that  simple  mechanical  skills  do  not 
deteriorate  with  low  case  volume. 

The  comparison  of  fractured  hip  cases  supports 
this  hypothesis.  The  volunteer  services  correctly 
diagnosed  all  cases  (N  = 6),  while  the  commercial 
services  were  correct  in  only  67%  of  cases  (N  = 43). 
Appropriate  treatment  rates  show  a reverse  pattern, 
however,  with  44%  of  commercial  company  cases  re- 
ceiving the  mandated  treatment,  compared  to  17% 
for  volunteer  service  cases.  Most  cases  of  fractured 
hip  are  managed  with  a Thomas  (or  Hare)  traction 
splint.  As  indicated  earlier,  correct  use  of  this  re- 
quires considerable  training  and  practice.  The  volun- 
teers diagnosed  83%  of  cases,  yet  did  not  treat  them 
(B  cell),  while  the  commercials  had  only  37%  in  the 
B cell,  and  in  addition  treated  14%  on  signs  and 
symptoms  alone  (C  cell).  This  would  suggest  that 
complex  manual  skills  may  undergo  degredation  in 
the  absence  of  repetition,  even  though  cognitive 
skills  may  remain  intact. 


Company  Volume 

If  cases  are  stratified  by  company  volume,  as  an 
index  of  individual  EMT  case  experience,  the  find- 
ings tend  to  support  the  above  hypotheses  (Tables 
XII(B)  - XVI(b)  ).  Low  volume  companies  have  rates 
of  correct  diagnosis  which  are  consistently  as  high  as, 
or  higher  than,  high  volume  companies.  This  would 
suggest  that  there  is  no  significant  degredation  in 
cognitive  (diagnostic)  skills  in  spite  of  low  case  expo- 
sure. A comparison  of  appropriate  treatment  rates 
shows  that  low  volume  companies  perform  as  well  as, 
or  better  than,  high  volume  companies  for  myocar- 
dial infarction  and  stroke,  slightly  less  well  for  lacera- 
tions, and  significantly  lower  for  fractures  of  the  hip. 
With  the  exception  of  laceration  cases,  low  volume 
companies  have  higher  “B  cell”  rates  than  do  high 
volume  companies.  These  results  again  suggest  that 
while  diagnostic  skills  may  remain  high,  mechanical 
(treatment)  skills,  especially  those  of  a complex  na- 
ture, appear  to  undergo  degredation  with  lack  of 
repetition. 


Individual  EMT  Case  Experience 

An  analysis  of  performance  of  EMT’s  stratified  by 
age  and  level  of  education  (Table  XVII)  using 
myocardial  infarction  and  laceration  as  index  condi- 
tions failed  to  show  any  significant  performance  dif- 
ferences. Stratifying  cases  by  individual  EMT  (at- 
tendant) total  case  volume  for  each  of  five  index 
conditions  was  done  to  clarify  the  possible  interac- 
tion of  skill  repetition  and  appropriate  performance 
(Table  XVIII  A-E).  Of  all  EMTs  surveyed,  68.6% 
carried  less  than  1 1 cases  during  the  study  period 
(Table  XVII(A)  ) as  either  driver  or  attendant.  Of 
those  listed  as  “attendant”,  61.1%  carried  fewer  than 
10  cases,  while  only  4.4%  of  attendants  carried  over 
101  cases. 

For  the  five  index  conditions  (myocardial  infarc- 
tion, fractured  tibia/fibula,  stroke,  pulmonary 
edema,  and  fractured  hip),  diagnostic  accuracy  was 
higher  for  high  case  volume  (HCV)  EMTs  for  only 
one  (fractured  hip),  essentially  the  same  for  one 
(pulmonary  edema),  and  lower  for  the  remaining 
three  conditions  when  compared  to  low  case  volume 
(LCV)  EMTs.  Performance  for  HCV  EMTs  was 
higher  for  three  of  five  conditions  (MI,  stroke,  and 
pulmonary  edema),  while  lower  for  two  (fractured 
tibia/fibula  and  hip).  “B  cell"  values  were  higher  for 
LCV  EMTs  for  four  of  five  conditions  while  “D  cell” 
values  were  higher  for  four  of  five  conditions  for 
HCV  EMTs. 

There  are  several  biases  which  influence  these  re- 
sults and  make  interpretation  difficult.  All  high  case 
volume  EMTs  work  for  large  commercial  companies 
serving  a largely  urban  population.  This  population 
tends  to  be  older  and  to  have  lower  socioeconomic 
level  than  does  the  suburban  population.  It  also 
tends  to  use  ambulance  services  more  readily,  and 
frequently  with  minimal  indications.  It  is  entirely 
possible  that  the  urban  population  presents  with 
more  subtle  clinical  findings,  since  they  may  call  ear- 
lier and  with  less  provocation.  The  ready  availability 
of  urban  ambulance  services  may  result  in  a broader 
selection  of  patient  presentations  than  is  found  in 
the  suburban  population  where  ambulance  services 
are  largely  volunteer.  An  elderly  population  is  more 
prone  to  have  the  given  conditions  which  were  inves- 
tigated, yet  most  clinicians  would  agree  that  diagnos- 
ing a “clinical”  hip  fracture  or  mild  pulmonary 
edema  may  be  exceedingly  difficult  without  ancillary 
tests,  especially  in  elderly  patients. 

In  addition  to  patient  selection  and  presentation 
biases,  patient  socio-economic  level  may  be  a con- 
founding factor,  biasing  the  EMT's  treatment  espe- 
cially with  regard  to  lower  SES  patients  (see  next  sec- 
tion). The  case-load  of  the  EMT  may  itself  bias  his 
performance,  in  that  if  he  is  exceedingly  busy,  he 
may  be  reluctant  to  take  the  time  to  provide  an  in- 
volved treatment  (e.g.,  Thomas  splint),  or  if  he  is 
close  to  the  hospital  he  may  decide  the  treatment  is 
not  necessary  for  the  short  trip.  The  EMT  does  not 


function  alone.  I>ui  works  in  a team.  While  one 
me  mix  i (the  attendant  in  this  case)  may  have  a LCV, 
the  Mihet  ma\  have  a HCV.  T he  evaluation  is  then 
me.isui  in”  the  combined  efforts  of  both  and  not  the 
lot  met  alone.  Regardless  of  the  biases,  however,  it  is 
tin  ultimate  rate  of  appropriate  treatment  which  is 
nf  paramount  importance. 

l ow  case  volume  EMTs  in  this  survey  had  higher 
rates  o!  con  ed  diagnosis  than  did  HCV  EMTs.  High 
rase  volume  l-.MTs  appropriately  treated  the  medical 
conditions  of  MI,  stroke,  and  pulmonary  edema 
more  often  than  did  ECV  EMTs.  LCV  EMTs,  how- 
evet . appropriately  treated  trauma  cases  (fractured 
tibia/fibula  and  hip)  more  frequently  than  did  HCV 
1 M 1 s.  Perhaps  the  most  important  observations  to 
be  made  from  these  results  is  that  diagnostic  skills  do 
not  seem  to  degrade  even  in  the  face  of  a low  case 
volume,  and  treatment  of  trauma  cases  remains  as 
high  or  higher  when  compared  to  EMTs  with  a high 
case  volume.  That  LCV  EMTs  had  higher  “B  cell” 
values  for  four  of  five  conditions,  however,  suggests 
that  mechanical  skills  (or  at  least  treatment  practices) 
do  degrade  with  lack  of  repetition.  That  the  HCV 
EMTs  also  had  higher  “D  cell”  values  for  4 of  5 cases 
raises  the  question  of  a patient  selection  or  patient 
presentation  bias. 

This  analysis  does  not  clearly  delineate  the  associa- 
tion of  process  (appropriate  treatment  rates)  and 
case  volume.  It  does  suggest  that  diagnostic  accuracy 
may  be  independent  of  case  volume  and  that  an 
educational  feedback  system  should  be  especially  be- 
neficial for  low  case  volume  EMTs,  since  they  have  a 
high  incidence  of  correct  diagnosis  in  the  absence  of 
appropriate  treatment  (B  cell  values). 

Patient  Socioeconomic  Status 

An  analysis  of  performance  by  EMT  SES  was  not 
possible  as  a result  of  incomplete  EMT  SES  data  and 
small  sample  sizes.  An  analysis  of  cases  by  patient 
SES  was  possible  and  the  results  are  presented  in 
Tables  XIX  and  XX.  Ten  separate  diagnostic  condi- 
tions were  selected  and  cases  stratified  into  quintiles 
by  patient  SES  (upper,  upper  middle,  lower  middle, 
upper  low,  and  lower  low  classes).  All  conditions 
were  then  evaluated  in  the  usual  manner.  Table  XX 
presents  the  evaluation  results  for  the  aggregate  of 
all  cases. 

Although  the  numbers  tend  to  be  rather  small,  the 
general  pattern  seen  in  the  summary  table  is  re- 
peated frequently  in  the  condition-specific  tables. 
Lower  SES  groups  tend  to  have  slightly  higher  rates 
of  appropriate  treatment  than  do  upper  SES  groups. 
Lower  SES  groups  also  have  lower  “B  cell”  values, 
suggesting  that  EMTs  may  feel  more  comfortable  in 
treating  this  group  than  the  upper  SES  groups,  and 
this  appears  to  substantiate  the  “role  playing” 
hypothesis.  EMTs,  especially  in  an  urban  setting, 
tend  to  have  a lower  than  average  SES,  and  a 1 2111- 
grade  level  of  education.  They  are  young  and  not 


well  paid,  and  are  called  upon  to  play  the  role  of  a 
professional  member  of  the  health  care  team.  Play- 
ing this  role  may  be  difficult  when  the  patient  is  well 
educated  and  an  upper-class  member,  but  is  proba- 
bly much  easier  when  the  patient  is  a lower-class 
member  with  less  education.  To  the  latter  patient, 
the  EMT  may  indeed  appear  to  be  “a  professional”, 
if  only  by  virtue  of  his  uniform  and  expensive 
equipment  and  vehicle.  Of  particular  importance  is 
that  no  data  suggest  that  the  EMT  is  unfavorably 
biased  in  his  treatments  of  lower  SES  patients. 


Implications  for  the  D.O.T.  81-hour  EMT  Course 

While  the  results  of  this  evaluation  are  not  na- 
tionally generalizable  and  additional  studies  in 
other  areas  are  needed,  the  methodology  for  such 
studies  is  generalizable.  The  results,  however,  still 
have  certain  implications  for  altering  both  the  con- 
tent and  emphasis  of  the  81-hour  DOT  course. 
The  course  content  is  basically  comprehensive  and 
the  time  allocated  to  each  general  group  of  diag- 
nostic conditions  is  roughly  proportional  to  the 
diagnostic  incidence  rates.  Two  significant  excep- 
tions are  alcohol  abuse  and  psychiatric  disorders. 
Both  of  these  conditions  are  represented  by  higher 
proportion  of  cases  than  the  time  allocated  in  the 
course  would  suggest.  Heart,  lung  and  airway  dis- 
orders are  the  most  life-threatening  and  offer  the 
greatest  possibility  for  increased  patient  salvage, 
but  have  only  mediocre  treatment  scores.  It  would 
seem  appropriate  to  broaden  the  coverage  of  these 
topics  and  include  some  of  the  pathophysiology 
within  the  curriculum.  The  goal  of  this  is  not  to 
improve  diagnostic  accuracy,  but  to  relate  the  signs 
and  symptoms  to  the  mandated  treatments  in  a 
meaningful  and  relevant  fashion.  Additional  time 
should  be  allotted  for  improving  treatment 
capabilities  (as  opposed  to  diagnostic  accuracy ), 
stressing  the  need  for  treatment  consistency,  and 
developing  a greater  familiarity  with  the  indica- 
tions for  treatment.  A coronary  care  unit  rotation 
would  seem  especially  helpful  in  teaching  appn> 
priate  treatment  patterns  for  serious  medical  con- 
ditions, and  increased  observation  time  in  a bus\ 
emergency  service  should  provide  exposure  to 
fractures  and  fracture  management. 

An  increased  emphasis  on  obtaining  a history  as 
well  as  eliciting  and  interpreting  signs  and  sunp- 
toms  is  essential.  Treatments  should  be  related  to 
observations  in  terms  of  the  undeth  in- 
pathophysiology, not  merely  through  a diagnostic 
link.  The  EMT  does  not  appear  to  treat  consist  - 
ently  when  he  makes  a given  diagnosis  unless  In 
has  an  understanding  of  the  underlving  processes 
and  some  appreciation  of  how  his  treatments  will 
benefit  the  patient.  He  should  be  a far  more  ieh 
able  attendant  if  he  knows  why  he  should  cam  out 
a given  treatment.  The  possible  < oexistem  «•  < >1  di 


eases  with  injuries  or  other  medical  conditions 
should  also  be  stressed  in  the  course,  and  espe- 
cially the  need  for  examining  the  alcoholic,  drug 
user  and  psychiatric  patient  for  signs  of  subtle  or 
secondary  disorders.  In  this  series,  treatment  of 
open  soft  tissue  wounds  among  patients  with  con- 
comitant alcohol  abuse  or  alcoholism  was  only  46% 
as  compared  to  54%  for  the  total  group.  Treat- 
ments should  be  provided  with  consistency,  and 
the  EMT  should  be  made  aware  of  the  possible  ef- 
fects of  personal  biases  in  his  treatment  patterns. 

The  necessity  for  the  EMT  to  “make  a correct 
diagnosis”  is  open  to  question.  If  this  approach  is 
to  be  followed,  the  concept  of  mandated  treat- 
ments must  also  be  emphasized.  Certain  physical 
symptoms  and  many  diagnoses,  once  identified, 
require  definite  treatment.  It  should  be  made  clear 
within  each  EMT  training  course  that  to  diagnose 
a fracture  and  not  splint  it,  or  to  observe  a patient 
with  cyanosis  and  fail  to  provide  oxygen  (or  as- 
sisted ventilation),  is  negligent.  Spending  a small 
amount  of  additional  time  within  the  curriculum 
dealing  with  mandated  treatments  for  specific 
diagnostic  groups  should  increase  both  diagnostic 
accuracy  and  more  importantly,  the  level  of  ap- 
propriate treatments.  In  the  2x2  matrix,  this 
would  manifest  as  increases  in  Cells  A and  C,  a de- 
crease in  D,  and  should  practically  eliminate  B-cell 
cases. 


Role  of  the  Refresher  Training  Course 

The  data  presented  previously  should  serve  to 
clarify  the  role  of  the  20-hour  refresher  course  in 
EMT  training.  The  course  should  not  be  used  to 
reiterate  the  81 -hour  course  in  capsule  form,  but 
should  provide  instruction  in  the  improved  recog- 
nition of  manifestations  of  diseases  and  injuries, 
how  to  obtain  a history,  formulate  a working  diag- 
nosis, and  initiate  appropriate  treatment.  More 
importantly,  the  refresher  course  should  have  a 
changing  or  dynamic  curriculum,  designed  to  ad- 
dress the  areas  of  greatest  diagnostic  and  treat- 
ment deficiencies  recorded  locally.  The  refresher 
training  course  is  an  opportunity  to  reduce  the 
diagnosed  but  not  treated  group  (B)  to  a minimum 
by  re-emphasizing  the  mandated  treatment  con- 
cept. It  is  also  an  opportunity  to  reduce  the  un- 
diagnosed and  not  treated  case  rate  (D)  by  review- 
ing elements  of  history  taking  and  physical  exam- 
ination. For  a refresher  course  to  be  responsive  to 
local  patterns  of  EMT  performance  deficiencies, 
an  ongoing  record  keeping  and  quality  control  sys- 
tem must  be  implemented.  The  accumulated  per- 
formance data  should  then  dictate  much  of  the 
content  of  the  refresher  course.  In  addition,  the 
record  keeping/quality  control  system  should  be 
linked  with  daily  or  weekly  feedback  information 
from  the  hospitals  to  ambulance  units  and  indi- 


vidual EMTs.  Periodic  information  feedback 
should  help  maintain  a high  level  of  work  interest 
in  the  EMT  and  should  continue  the  education 
process  between  refresher  courses. 


Research  Priorities 

Additional  research  is  necessary  to  determine 
the  optimal  structure  of  the  feedback  system  pro- 
posed above.  Several  alternative  strategies  are 
readily  apparent,  including  periodic  feedback  of 
aggregate  performance  data  to  all  ambulance 
units,  feedback  of  information  aggregated  by  indi- 
vidual unit  to  that  unit  with  total  aggregated  data 
available  as  a comparison.  Provision  of  feedback 
linked  to  follow-up  training,  using  either  the  sys- 
tem operator/manager,  an  EMT  trainer,  or  a 
physician  as  instructor.  The  instructor  may  then 
work  with  either  groups  or  individual  EMTs  to 
improve  performance  in  identified  problem  areas. 

Research  to  identify  the  optimal  configuration 
of  feedback  system  elements  will  require  a highly 
controlled  environment  with  an  existing  quality 
control  (performance  evaluation)  and  data  keep- 
ing system,  large  numbers  of  EMTs  and  patients, 
and  the  ability  to  group  EMTs  into  separate 
“treatment”  groups  for  exposure  to  differing 
forms  of  feedback  instruction.  The  results  of  such 
a research  project  would  have  tremendous  implica- 
tions. They  would  establish  the  practical  utility  of 
record  keeping  and  quality  control  system  in  im- 
proving performance,  and  additionally  demon- 
strate the  optimal  constellation  of  feedback  system 
elements:  individual  vs.  aggregate  data  feedback, 
individual  vs.  group  retraining,  and  system  man- 
ager vs.  EMT  trainer  vs.  physician  teaching  within 
the  feedback  system.  Such  research  would  hope- 
fully allow  one  to  assess  the  various  tradeoffs  be- 
tween improved  performance  with  alternative 
feedback  systems  and  the  cost  entailed  with  each 
system.  This  would  allow  system  operators  or  EMS 
councils  to  select  the  optimal  balance  between  cost 
and  benefit. 

Research  is  also  necessary  to  establish  the  impact 
of  EMT  mandated  treatments  on  patient  out- 
comes. It  is  quite  possible  that  certain  mandated 
treatments,  under  close  examination,  would  be 
shown  to  be  of  little  or  no  value.  One  could  cer- 
tainly question  the  necessity  of  dressing  an  abra- 
sion, puncture  wound,  or  most  animal  bites. 
Where  mandated  treatments  can  be  shown  to  im- 
prove outcomes  they  should  be  retained  and  rein- 
forced; where  such  may  not  be  the  case,  they 
should  be  discarded  or  made  optional.  Develop- 
ment of  a weighting  system  for  mandated  treat- 
ments is  also  necessary.  Clearly,  providing  CPR  is 
more  important  than  dressing  an  abrasion,  and 
splinting  a spine  more  important  than  splinting  a 
finger.  Any  attempt  to  develop  an  overall  EMT 


performance  index  must  include  such  a system  of 
treatment  priorities  (weights). 

Kinalh,  research  is  necessary  to  determine  ways 
tn  asse  ss  the  quality  of  EMT  treatments  and  not 
ninth  measure  task  completion  rates.  If  the 
treatment  appropriateness  factors  are  all  high,  but 
the  treatments  are  administered  improperly  or  in- 
adequately, the\  will  not  benefit  the  patient.  Ob- 
servation of  EMTs  in  the  field  and  the  develop- 
ment of  appropriate  devices  to  assess  the  quality  of 
care  is  critical. 
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Summary 


An  evaluation  was  conducted  of  the  diagnostic 
accuracy  and  treatment  appropriateness  of  EMTs 
in  caring  for  4,455  consecutive  patients  during  a 
4*/2  month  period.  Patient-specific  clinical  informa- 
tion including  EMT  diagnosis  and  treatment,  and 
physician  diagnosis  was  collected  on  a one-page  in- 
strument and  EMT  data  validated  by  observers. 
There  were  58  diagnostic  conditions  for  which 
treatments  could  be  mandated  as  determined  by  a 
physician  panel.  There  were  2,233  (50%)  patients 
with  2401  separate  diagnoses  for  which  mandated 
treatments  were  applicable.  Cases  were  grouped  by 
physician  diagnosis  and  EMT  diagnostic  accuracy 
was  measured  using  physician  diagnosis  as  the 
standard.  Rates  of  appropriate  treatment  were  de- 
termined by  measuring  compliance  with  the  list  of 
mandated  treatments. 

The  evaluation  of  EMI  performance  demon- 
strated the  level  of  effectiveness  of  the  EMT,  his 
diagnostic  accuracy,  and  his  rate  of  appropriate  in- 
terventions. Diagnostic  accuracy  tends  to  be 
mediocre,  but  treatment  appropriateness  varies  by 
diagnosis  and  severity.  Life-threatening  or  serious 
medical  and  trauma  conditions  receive  appro- 
priate treatment  far  more  frequently  than  non- 
serious  conditions.  Appropriate  treatments  are 
more  often  based  on  observed  signs  and  symptoms 
than  on  diagnosis,  and  are  also  more  frequently 
provided  when  signs  and  symptoms  are  severe 
than  when  not.  The  evaluation  supports  the  gen- 
eral format  and  content  of  the  81 -hour  EMT-A 
course,  but  points  out  several  areas  where  a 
change  in  educational  approach  and  emphasis  is 
essential.  It  also  clarifies  the  role  of  the  Refresher 
Training  Course.  Variations  in  diagnostic  accuracy 
and  therapeutic  appropriateness  may  be  accounted 
for  by  numerous  variables,  but  probably  not  the 
course  curriculum  per  se.  Accordingly,  such  prob- 
lems must  be  corrected  at  the  local  level  through 
re-education  and  refresher  courses  and  through 
frequent  feedback  of  relevant  information.  Addi- 
tonal  research  is  necessary  to  clarify  the  optimal 
strategy  for  implementing  such  a feedback  system. 
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Figure  1:  Diagnostic/treatment  matrix 
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Table  I:  EMT  mandated  treatments  by  diagnosis 


HEART,  LUNG  and  AIRWAY 

1.  Cardiac  Arrest: 

1)  cardiopulmonary  resuscitation 

2.  Respiratory  Arrest: 

1 ) assisted  ventilation 

2)  airway 

3)  suction 

3.  Myocardial  Infarction: 

1)  oxygen  (mask  or  nasal  cannula) 
or  assisted  ventilation 

2)  position  (head  up,  sitting,  supine 
or  comfort) 

3)  reassurance 

4.  Angina: 

1)  oxygen  (mask  or  nasal  cannula) 
or  assisted  ventilation 

2)  position  (head  up,  sitting  or  com- 
fort) 

3)  reassurance 

5.  Arrhythmia: 

1)  oxygen  (mask  or  nasal  cannula) 
or  assisted  ventilation 

2)  position  (supine,  head  up,  sit, 
comfort) 

6.  Pulmonary  Edema: 

1)  position  (head  up,  sit  or  comfort) 

2)  oxygen  (mask  or  nasal  cannual 
or  assisted  ventilation 

3)  reassurance 

7.  Emphysema  (chronic  obstructive 

pulmonary  disease): 

1)  oxygen  (mask  or  nasal  cannula) 
or  assisted  ventilation 

2)  position  (head  up,  sitting,  or 
comfort) 

3)  reassurance 

8.  Asthma: 

1)  position  (sitting,  head  up  or  com- 
fort) 

2)  reassurance 

9.  Pneumonia: 

1)  oxygen  (mask  or  nasal  cannula) 
or  assisted  ventilation 

2)  position  (supine,  head  up,  sti, 
comfort) 

10.  Pneumothorax: 

1)  oxygen  (mask  or  nasal  cannula) 
or  assisted  ventilation 

2)  position  (supine,  head  up,  sit, 
comfort) 

3)  reassurance 

11.  Smoke  Inhalation: 

1)  oxygen  (mask  or  nasal  cannula) 
or  assisted  ventilation 

2)  position  (head  up,  sit,  or  com- 
fort) 

12.  Stroke  (C.V.A.): 

1)  oxygen  (mask  or  nasal  cannula) 
or  assisted  ventilation 

2)  position  (supine,  side,  or  prone) 

13.  Seizure: 

1)  airway  management  (bite  block, 
oral  or  nasal  airway  or  suction) 

2)  position  (side  or  prone) 


14.  Foreign  Body  in  Airway: 

1 ) clear  airway  or  suction 

2)  oxygen 

3)  resuscitation 

MISCELLANEOUS  MEDICAL 
CONDITIONS 

15.  Hyperventilation  Syndrome: 

1 ) paper  bag  rebreathe 

2)  reassurance 

16.  Carbon  Monoxide  Poisoning: 

1)  oxygen  (mask,  nasal  cannula)  or 
assisted  ventilation  if  not  breath- 
ing 

17.  Drowning: 

1)  CPR,  or  oxygen  with  assisted 
ventilation  (if  pulse  present) 

2)  CPR,  or  02  by  mask/cannula  (if 
pulse  and  spontaneous  respira- 
tion present 

18.  Unconscious  States  (not  included 
in  other  diagnostic  groups): 

1)  position:  side,  prone,  supine 

19.  Ruptured  Viscus: 

1)  position,  head  up  or  comfort 

20.  Infections  or  Inflammatory  Abdom- 
inal disease: 

1)  position:  supine,  head  up  or 
comfort  position 

21.  Psychiatric  Illness: 

1)  reassurance 

22.  Upper  Respiratory  Infection: 

1)  reassurance 

23.  Suicide  Gesture: 

1)  reassurance 

24.  Insulin  Shock: 

1)  none  (note:  EMTs  did  not  carry 
glucose  in  vehicles) 

25.  Drug  Overdose: 

1)  none 

26.  Alcohol  Ingestion  or  Alcoholism: 

1)  none 

27.  Upper  Gastrointestinal  Bleeding: 

1)  none 

28.  Lower  Gastrointestinal  Bleeding: 

1)  none 

FRACTURES 

29.  Cervical  Spine  Fracture: 

1)  short  or  long  backboard  and 
cervical  collar  or  sand  bag 

2)  position  (supine,  side,  or  prone) 

30.  Thoracic  or  Lumbar  Spine  Frac- 
ture: 

1)  long  backboard  or  scoop 

31 . Fracture  of  Sacrum  or  coccyx: 

1)  long  backboard  or  scoop 

32.  Fractured  Pelvis: 

1)  sling,  sling/swathe  or  air  arm  or 
board  with  swathe 


34.  Fractured  Humerus: 

1)  sling,  sling/swathe,  or  air  arm  or 
board  with  swathe 

35.  Fractured  Elbow: 

1)  sling,  sling/swathe,  board,  or 
pillow 

36.  Fractured  Ulna  and/or  Radius: 

1)  board,  air  arm,  or  sling/swathe 

37.  Fractured  Wrist: 

1)  board,  air  arm,  sling/board, 
pillow 

38.  Fractured  Hand/Finger: 

1)  board  or  air  arm  spling 

39.  Fractured  Hip: 

1)  splint  (Thomas),  long  back- 
board,  or  scoop 

40.  Fractured  Femur: 

1)  splint  (Thomas  or  traction, 
board,  or  long  backboard) 

2)  rx:)  above  splints  or  scoop 
(judged  marginally  acceptable) 

41.  Fractured  Knee/Patella: 

1)  splint  (Thomas,  long  leg  air, 
board,  pillow  or  long  backboard) 

42.  Fractured  Tibia  and/or  Fibula: 

1)  splint  (Thomas,  long  leg  air, 
board) 

43.  Fractured  Ankle: 

1)  splint  (Thomas,  long  or  short  leg 
air,  board  pillow) 

44.  Fractured  Foot/Toes: 

1 ) splint  (any) 

45.  Fractured  Skull: 

1)  none 

46.  Fractured  Facial  Bone: 

1)  none 

DISLOCATIONS 

48.  Dislocated  Shoulder: 

1)  sling  or  sling/swathe 

49.  Dislocated  Elbow: 

1)  sling,  sling/swathe,  air  arm, 
board  or  full-arm  pillow 

50.  Dislocated  Wrist: 

1)  air  arm,  board  or  pillow  splint 

51.  Dislocated  Hip: 

1)  long  backboard,  scoop  with  pil- 
low or  Thomas  splint 

52.  Dislocated  Knee/Patella: 

1)  long  backboard,  board,  Thomas, 
or  long  leg  air  splint 

53.  Dislocated  Ankle: 

1)  long  or  short  leg  air,  board,  or 
pillow  splint 

OPEN  SOFT  TISSUE  INJURIES 

54.  Laceration: 

1)  dressing 

55.  Avulsion: 

1)  dressing 


Table  I:  EMT  mandated  treatments  by  diagnosis — (continued) 


56  Amputated  Facial  Part: 

1)  dressing 

3)  dressing  (immobilizing  or  splint) 

1)  dressing 

62.  First  Degree: 

66.  Ruptured  (Lacerated)  Liver  and/or 

57  Amputated  digit: 
1)  dressing 

1)  none 

63.  Second  Degree: 

Spleen: 

1)  position  (shock  or  supine) 

58  Abrasion: 

1)  dressing  or  burn  sheet 

67.  Hemothorax: 

1)  dressing 
59  Puncture  Wound: 

64.  Third  Degree: 

1 ) dressing  or  burn  sheet 

1)  oxygen  (mask  or  nasal  cannual) 

2)  position  (shock,  supine,  or  com- 
fort) 

3)  reassurance 

1)  dressing 

60.  Animal  Bite: 

1)  dressing 

MISCELLANEOUS  TRAUMA 

BURNS 

65.  Snake  Bite: 
1)  tourniquet 

61.  Chemical: 

2)  position  (any  except  walking  or 

1)  irrigation 

sitting) 

Table  II  (A):  Diagnostic  mix  of  ambulance  cases 


Diagnosis  (M.  D.) 

N 

% of 

Completed 

Cases 

(4150) 

% of 
Cases 
with 

Mandated 

Treatment 

(2401) 

Diagnosis  (M.D.) 

%of 

Completed 
Cases 
N (4150) 

% of 
Cases 
with 

Mandated 

Treatment 

(2401) 

Cardiac  Arrest 

77 

1.86 

3.21 

Fracture  of: 

Respiratory  Arrest 

14 

0.43 

0.58 

Hand/Finger 

. . . . 13 

0.31 

0.54 

Myocardial  Infarction  

86 

4.48 

7.75 

Hip 

. . . . 49 

1.18 

2.04 

Angina  

27 

0.65 

1.12 

Femur 

. . . . 20 

0.48 

0.83 

Arrhythmia 

30 

0.72 

1.25 

Knee/Patella  

....  13 

0.31 

0.54 

Pulmonary  Edema  

24 

0.58 

1.00 

Tibia/Fibula  

. . . . 33 

0.80 

1.37 

Emphysema 

41 

0.99 

1.71 

Ankle 

. . . . 18 

0.43 

0.75 

Asthma 

51 

1.23 

2.12 

Foot  T oes 

. . . . 5 

0.12 

0.21 

Pneumonia 

67 

1.61 

2.79 

Skull  

. . . . 20 

0.48 

— 

Pneumothorax 

11 

0.27 

0.46 

Facial  Bones  

. . . . 30 

0.72 

— 

Smoke  Inhalation  

4 

0.10 

0.17 

Mandible 

. . . . 7 

0.17 

— 

Stroke 

106 

2.55 

4.41 

Seizure 

130 

3.13 

5.41 

Dislocations  of: 

F.B.  in  airway 

15 

0.36 

0.62 

Shoulder 

. . . . 15 

0.36 

0.62 

Hyperventilation  Synd 

152 

3.66 

6.33 

Elbow  

. . . . 3 

0.07 

0.12 

Carbon  Monoxide  Pois 

1 

0.02 

0.04 

Wrist 

. . . . 1 

0.02 

0.04 

Drowning  

2 

0.05 

0.08 

Hip 

. . . . 1 

0.02 

0.04 

Unconsciousness 

5 

0.12 

0.21 

Knee/Patella  

. . . . 4 

0.10 

0.17 

Ruptured  Viscus 

1 

0.02 

0.04 

Ankle 

. . . . 2 

0.05 

008 

Infect./lnflam.  Abd.  Dis 

97 

2.34 

4.04 

Psychiatric  Illness 

133 

3.20 

5.54 

Open  Soft  Tissue  Injuries: 

Upper  Resp.  Infection  

49 

1.18 

2.04 

Laceration  

. . . .531 

12.80 

22.12 

Suicide  Gesture  

18 

0.43 

0.75 

Avulsion  

. . . . 12 

0.29 

0 50 

Insulin  Shock 

23 

0.55 

— 

Amp.  Facial  Part 

. . . . 12 

0.29 

0.50 

Drug  Overdose  

117 

2.82 

— 

Amp.  Digit  

. . . . 5 

0.12 

0.21 

Alcohol  effect  (ism) 

313 

7.54 

— 

Abrasion 

. . . .239 

5.76 

9.95 

Lower  G.l.  Bleed 

10 

0.24 

— 

Puncture  Wound 

. . . . 37 

0.89 

1.54 

Upper  G.l.  Bleed 

26 

0.63 

— 

Animal  Bite 

. . . . 8 

0.19 

0.33 

Fracture  of: 

Burns: 

Cervical  Spine 

3 

0.07 

0.12 

Chemical  

. . . . 1 

0.02 

004 

Th/Lumbar  Spine  

11 

0.27 

0.46 

Thermal:  1 

. . . . 10 

0.24 

— 

Sacrum/Coccyx 

2 

0.05 

0.08 

2 

. . . . 12 

0.29 

050 

Pelvis  

11 

0.27 

0.46 

3 

. . . . 4 

0.10 

0.17 

Clavicle 

12 

0.29 

0.50 

Humerus 

24 

0.58 

1.00 

Miscellaneous  Trauma: 

Elbow  

2 

0.05 

0.08 

Snake  Bite 

11 

0.27 

0 46 

Ulna/Radius 

24 

0.58 

1.00 

Rupt.  Liver/Spleen 

. . . . 6 

0.14 

025 

Wrist 

13 

0.31 

0.54 

Hemothorax 

. . . . 3 

007 

0.12 

Table  II  (B):  Diagnostic  incidence  of 
ambulance  cases 

(Non-mandated  Treatment  Cases) 


% of 
Total 
Sample 

Diagnosis  (M.D.)  N (4,454) 


No  observable  injury  or  illness  503  11.29 

Sprains  other  than  back 29  0.65 

Back  pain/sprain  including  disc  disease 72  1.61 

Contusions 373  8.35 

Concussion/cerebral  contusion 63  1.41 

Epistaxis 9 0.20 

Abd  pain  (unspec.)  includes  renal  colic 43  0.96 

PID,  ulcer  pain,  pancreatitis 

Hernia  (not  obstructed)  8 0.18 

Intestinal  obstruction 7 0.16 

Urinary  retention  8 0.18 

Urinary  tract  infection 17  0.38 

Cancer  (including  tumor  and  leukemia)  49  1.10 

Constipation/fecal  impaction  13  0.29 

Headache 10  0.22 

Abscess 11  0.25 

Faint  (snycope) 69  1.55 

Pregnancy  and  spontaneous  abortion 20  0.45 

Anemia  7 0.16 

Delerium  tremens 6 0.13 

Diabetes  38  0.85 

Diarrhea  3 0.07 

Transient  cerebral  ischemia  attach  (TIA) 21  0.47 

Fever  of  unknown  cause 15  0.34 

Otitis  media  6 0.13 

Meningitis 3 0.07 

Non-specific  gynecologic  problems 

(i.e.  vaginitis,  etc.) 19  0.43 


Total  % 31.88 


Table  III:  Medical  cases:  diagnosis  and 
treatment  by  groups 

A.  Major 

#N  #A+B  %A+B  #A+C  %A  + C 


Table  IV:  Fractures:  diagnosis  and  treatment 
by  region 

#N  #A+  B %A  + B #A+C  %A+C 


Spine  & pelvis 27  6 22%  19  70% 

Lower  extremity  138  76  55%  74  54% 

Upper  extremity  88  47  53%  25  28% 


Totals  253  129  51%  11  47% 


Table  V:  Dislocations:  diagnosis  and  treatment 
by  region 

#N  #A+B  %A+B 

#A+C  %A  + C 

Upper  extremity  . . . 
Lower  extremity  . . . 

19  14  79% 

7 3 43% 

8 42% 

4 57% 

Table  VI:  Soft  tissue  injuries 

A.  Open  Wounds 

#N  #A+  B %A+B 

% 

> 

+ 

O 

> 

+ 

o 

Lacerations 
Abrasions 
ALL  Bites 

Puncture 

wounds, 

etc. 

844  573  68% 

458  54% 

All  except 

abrasions  

605  488  81% 

365  60% 

B.  Burns 

All  including 
Chemical 

27  21  78% 

14  82% 
(Of  1 7a) 

Notes:  a.  all  1°  burns  omitted  (no  Rx) 


All  Heart, 
lung,  and  airway 

problems 783  448  57%  376  48% 

Cardiac  & resp. 
arrest  M l.,  angina, 

C.O.P.D.  arrhythmia, 

C.H.F 399  209  52%  261  65% 

B.  Minor 


Misc.  Med. 

Probs 947  452  48%  187a  41%a 


C.  Totals 


All  medical 

probs  1730  900  52%  563b  45%b 


Notes:  a.  only  458  cases  with  mandated  Rxs 
b.  only  1241  cases  with  mandated  Rxs 


Table  VII  (A):  Heart,  lung  & airway 


Diagnosis 


Based  on  MD  Dx  Based  on  EMT  Dx 

N %A  %B  %C  %D  N %A  %C 


Cardiac  arrest 

77 

74 

9 

6 

10 

89 

64 

19 

Resp.  arrest 

14 

21 

7 

43 

29 

12 

25 

50 

Myocardial  infarct  

186 

39 

15 

24 

22 

212 

34 

40 

Angina 

27 

19 

4 

44 

33 

29 

17 

45 

Arrhythmia  

30 

7 

23 

30 

40 

19 

1 1 

21 

Pulmonary  edema  

24 

38 

4 

46 

13 

33 

24 

70 

Emphysema 

41 

27 

12 

34 

27 

29 

38 

17 

Asthma  

51 

49 

22 

22 

7 

54 

46 

22 

Pneumonia 

67 

7 

15 

34 

43 

30 

17 

13 

Pneumothorax 

11 

9 

9 

18 

64 

4 

25 

0 

Smoke  mhal 

4 

100 

0 

0 

0 

7 

57 

14 

Stroke  

106 

20 

58 

7 

15 

155 

17 

10 

Seizure  

130 

11 

55 

0 

34 

149 

9 

8 

F.B.  in  airway  

15 

13 

73 

0 

13 

24 

8 

8 

Table  VII  (B):  Diagnostic  factors — heart,  lung  & 
airway 

Total  % 


Diagnosis 

A+B 

X 

X' 

Sel. 

X” 

Spec. 

Cardiac  arrest 

83 

72 

17 

83 

28 

72 

Resp.  arrest 

28 

33 

71 

29 

67 

33 

Myocardial  infarct . . . 

54 

47 

46 

54 

53 

47 

Angina 

23 

21 

67 

33 

79 

21 

Arrhythmia  

30 

47 

70 

30 

53 

47 

Pulmonary  edema  . . 

42 

30 

58 

42 

70 

30 

Emphysema 

39 

55 

61 

39 

45 

55 

Asthma  

71 

67 

29 

71 

33 

67 

Pneumonia 

22 

50 

78 

22 

50 

50 

Pneumothorax 

18 

50 

82 

18 

50 

50 

Smoke  inhal 

100 

57 

0 

100 

43 

57 

Stroke  

78 

54 

22 

78 

46 

54 

Seizure  

66 

58 

34 

66 

42 

58 

F.B.  in  airway  

86 

54 

13 

87 

46 

54 

Table  VII  (C):  Treatment  factors — heart,  lung,  & 
airway 


Diagnosis 

Y 

Y’ 

Y” 

Y° 

Yu 

Cardiac  arrest 

83 

81 

89 

22 

19 

Resp.  arrest 

75 

64 

75 

40 

36 

Myocardial  infarct 

71 

60 

68 

42 

40 

Angina 

62 

63 

83 

43 

37 

Arrhythmia  

32 

37 

22 

27 

63 

Pulmonary  edema  

73 

83 

90 

43 

17 

Emphysema 

55 

61 

69 

17 

39 

Asthma  

69 

71 

69 

25 

29 

Pneumonia 

30 

42 

33 

13 

58 

Pneumothorax 

25 

27 

50 

0 

73 

Smoke  inhal 

71 

100 

100 

20 

0 

Stroke  

20 

26 

25 

26 

74 

Seizure  

17 

1 1 

16 

46 

89 

F.B.  in  airway  

17 

13 

15 

50 

87 

Table  VII  (D):  Diagnosis/treatment 
comparison — heart,  lung,  & airway 

Bi  Ai 

Diagnosis  Dxi  Dxi  Y Y" 

Y" 

Cardiac  arrest 

1 1 

92 

83 

89 

68 

Resp.  arrest 

25 

67 

75 

75 

75 

Myocardial  infarct 

32 

61 

71 

68 

73 

Angina 

17 

29 

62 

63 

57 

Arrhythmia 

78 

18 

32 

22 

40 

Pulmonary  edema 

10 

45 

73 

90 

65 

Emphysema 

31 

44 

55 

69 

38 

Asthma 

31 

69 

69 

69 

67 

Pneumonia 

67 

18 

30 

33 

27 

Pneumothorax 

50 

33 

25 

50 

0 

Smoke  inhal. 

0 

100 

71 

100 

33 

Stroke 

75 

75 

20 

25 

14 

Seizure 

84 

1.0 

17 

16 

19 

F.B.  in  airway 

85 

100 

17 

15 

18 

Table  VIII  (A):  Misc.  medical  conditions 


Diagnosis 

Based  on  MD  Dx 
N %A  %B 

%C 

%D 

Based  on  EMT  Dx 
N %A  %C 

Hypervent,  synd 

152 

3 

31 

1 

65 

130 

4 

2 

Carbon  monoxide  pois 

1 

100 

0 

0 

0 

1 

100 

0 

Drowning 

2 

0 

0 

100 

0 

0 

0 

0 

Unconscious  

5 

20 

0 

0 

80 

22 

5 

55 

Ruptured  viscus 

1 

0 

0 

100 

0 

0 

0 

0 

Infectious/Inflam. 

abdominal  cond 

97 

19 

14 

37 

30 

52 

35 

21 

Psychiatric  illness  

133 

35 

22 

28 

16 

128 

36 

23 

Upper  resp.  inf 

49 

16 

8 

43 

33 

30 

27 

43 

Suicide  gesture 

18 

0 

6 

56 

39 

10 

0 

40 

Insulin  shock 

23 

- 

- 

- 

- 

20 

- 

- 

Drug  overdose  

117 

- 

- 

- 

- 

138 

- 

- 

Alcohol  effect(ism) 

313 

- 

- 

- 

- 

138 

- 

- 

Lower  Gl  bleed 

10 

- 

- 

- 

- 

7 

- 

- 

Upper  Gl  bleed 

26 

- 

- 

- 

- 

25 

- 

- 

Diagnosis 

Table  VIII  (B):  Diagnostic  factors — misc.  medical  conditions 

Total  % 

A+B  X X’ 

Sel. 

X” 

Spec. 

Hypervent  synd. 

34 

40 

66 

34 

60 

40 

Carbon  monoxide  pois. 

100 

100 

0 

100 

0 

100 

Drowning 

0 

0 

100 

0 

0 

100 

Unconscious 

20 

4 

80 

20 

96 

4 

Ruptured  viscus 

0 

~ 

100 

0 

~ 

Infectious/Inflam 
abdominal  cond. 

33 

62 

67 

33 

38 

62 

Psychiatric  illness 

57 

59 

44 

56 

41 

59 

Upper  resp.  inf. 

24 

40 

76 

24 

60 

40 

Suicide  gesture 

6 

10 

94 

6 

90 

10 

Insulin  shock 

52 

60 

48 

52 

40 

60 

Drug  overdose 

78 

66 

22 

78 

34 

66 

Alcohol  effect(ism) 

51 

59 

49 

51 

41 

59 

Lower  Gl  bleed 

20 

28 

80 

20 

71 

29 

Upper  Gl  bleed 

50 

52 

50 

50 

48 

52 

Table  VIII  (C):  Treatment  factors—  misc.  medical 
conditions 

Diagnosis  Y Y’  Y”  Y°  Yu 


Hypervent,  synd 

. . . . 6 

4 

10 

33 

96 

Carbon  monoxide  pois 

. ...  100 

100 

100 

0 

0 

Drowning 

. . . . 0 

100 

— 

0 

0 

Unconscious  

. . . . 50 

20 

100 

92 

80 

Ruptured  viscus 

~ 

100 

~ 

0 

0 

Infectious/Inflam. 

abdominal  cond 

...  56 

56 

56 

17 

44 

Psychiatric  illness  

. . . . 59 

62 

61 

26 

38 

Upper  resp.  inf 

...  70 

59 

67 

31 

41 

Suicide  gesture 

...  40 

56 

0 

29 

44 

Insulin  shock 

- 

- 

- 

- 

- 

Drug  overdose  

...  - 

- 

- 

- 

- 

Alcohol  effect(ism) 

...  - 

- 

- 

- 

- 

Lower  Gl  bleed 

- 

- 

- 

- 

- 

Upper  Gl  bleed 

... 

“ 

- 

Table  VIII  (D):  Diagnosis/treatment 
comparison — misc.  medical  conditions 


Diagnosis 

Bi 

Dxi 

Ai 

Dxi 

Y 

Y" 

Y’" 

Hypervent  synd 

90 

83 

6 

10 

4 

Carbon  monoxide 

0 

100 

100 

100 

0 

pois. 

Drowning 

0 

0 

0 

~ 

Unconscious  

0 

100 

59 

100 

57 

Ruptured  viscus 

0 

0 

~ 

Infectious/lnflam 

44 

33 

56 

56 

55 

abdominal  cond. 

Psychiatric  illness  . . . . 

39 

55 

59 

61 

55 

Upper  resp.  inf 

33 

29 

70 

67 

28 

Suicide  gesture 

100 

0 

40 

0 

44 

Insulin  shock  

- 

- 

- 

- 

- 

Drug  overdose  

- 

- 

- 

- 

Alcohol  effect(ism)  .... 

- 

- 

- 

- 

Lower  Gl  bleed 

... 

- 

- 

- 

- 

Upper  Gl  bleed 

- 

- 

- 

- 

Table  IX  (A):  Fractures 


Based  on  MD  Dx 

Based  on  EMT  Dx 

Diagnosis 

N 

%A 

%B  %C  %D 

N %A  %C 

Cervical  spine 

3 

67 

0 

33 

0 

19 

1 1 

42 

Th/Lumber  spine  

11 

0 

9 

82 

9 

10 

0 

50 

Sacrum/coccyx 

2 

0 

0 

50 

50 

0 

0 

0 

Pelvis 

11 

18 

9 

36 

36 

8 

50 

25 

Clavicle 

12 

17 

33 

17 

33 

20 

10 

10 

Humerus 

24 

17 

29 

4 

50 

28 

14 

21 

Elbow 

2 

0 

50 

50 

0 

7 

0 

29 

Ulna/radius 

24 

25 

17 

17 

42 

25 

24 

32 

Wrist 

13 

31 

62 

8 

0 

25 

16 

16 

Hand/finger  

13 

0 

54 

0 

46 

14 

0 

7 

Hip  

49 

53 

18 

14 

14 

61 

43 

23 

Femur 

20 

40 

5 

45 

10 

28 

29 

50 

Knee/patella 

13 

0 

0 

46 

54 

14 

0 

64 

Tibia/fibula 

33 

24 

30 

18 

27 

40 

20 

28 

Ankle  

18 

44 

17 

11 

28 

48 

17 

58 

Foot/toes 

5 

20 

40 

0 

40 

7 

14 

29 

Skull 

20 

_ 

_ 

_ 

_ 

15 

_ 

_ 

Facial  bones  

30 

- 

- 

- 

- 

27 

- 

- 

Mandible 

7 

- 

- 

- 

- 

4 

- 

- 

Dislocations 

Based  on  MD  Dx 

Based  on  EMT  Dx 

Diagnosis 

N 

%A 

%B 

%C 

%D 

N 

%A 

%C 

Shoulder 

15 

20 

53 

7 

20 

24 

13 

4 

Elbow 

3 

100 

0 

0 

0 

8 

38 

13 

Wrist 

1 

0 

0 

100 

0 

1 

0 

100 

Hip  

1 

0 

1 

100 

0 

6 

0 

67 

Knee/patella 

4 

50 

25 

0 

25 

10 

20 

40 

Ankle  

2 

0 

0 

50 

50 

1 

0 

100 

46 


Table  IX  (B):  Diagnostic  factors — fractures 


Total  % 


Diagnosis 

A+B 

X 

X' 

Sel. 

X” 

Spec. 

Cervical  spine  . . . 

67 

11 

33 

67 

89 

11 

Th/Lumber  spine  . 

9 

10 

91 

9 

90 

10 

Sacrum/coccyx  . . 

0 

0 

100 

0 

0 

100 

Pelvis 

27 

38 

73 

27 

63 

37 

Clavicle  

50 

30 

50 

50 

70 

30 

Humerus  

33 

39 

54 

46 

61 

39 

Elbow 

50 

14 

50 

50 

86 

14 

Ulna/radius 

42 

24 

58 

42 

60 

40 

Wrist 

93 

48 

8 

92 

52 

48 

Hand/finger 

54 

50 

46 

54 

50 

50 

Hip 

71 

57 

29 

71 

43 

57 

Femur 

45 

32 

55 

45 

75 

25 

Knee/patella 

0 

0 

100 

0 

100 

0 

Tibia/fibula  

54 

45 

45 

55 

55 

45 

Ankle  

61 

23 

39 

61 

77 

23 

Foot/toes 

60 

43 

40 

60 

57 

43 

Skull  

35 

46 

65 

35 

53 

47 

Facial  bones 

53 

59 

46 

54 

40 

60 

Mandible  

43 

75 

57 

43 

25 

75 

Dislocations 

Total  % 

Diagnosis 

A+B 

X 

X' 

1-X’ 

X” 

1-X” 

Shoulder 

73 

46 

27 

73 

54 

46 

Elbow 

100 

38 

0 

100 

63 

37 

Wrist 

0 

0 

100 

0 

100 

0 

Hip  

0 

0 

100 

0 

100 

0 

Knee/patella 

75 

30 

25 

75 

70 

30 

Ankle  

0 

0 

100 

0 

100 

0 

Table  IX  (C):  Treatment  factors — fractures 


Diagnosis 

Y 

Y’ 

Y” 

Y° 

Yu 

Cervical  spine 

53 

100 

100 

73 

0 

Th/Lumber  spine  . . 

50 

82 

0 

36 

18 

Sacrum/coccyx  . . . . 

a 

50 

0 

0 

50 

Pelvis 

75 

54 

67 

40 

45 

Clavicle 

20 

34 

33 

33 

67 

Humerus 

36 

21 

36 

55 

79 

Elbow 

28 

50 

0 

67 

50 

Ulna/radius 

56 

42 

60 

44 

58 

Wrist 

32 

38 

33 

44 

62 

Hand/finger  

0 

0 

0 

100 

100 

Hip  

66 

67 

74 

30 

33 

Femur 

79 

85 

89 

55 

15 

Knee/patella 

64 

46 

0 

60 

54 

Tibia/fibula 

48 

42 

44 

44 

58 

Ankle  

75 

55 

73 

74 

44 

Foot/toes 

43 

20 

33 

67 

80 

Skull 

- 

- 

- 

- 

- 

Facial  bones  

- 

- 

- 

- 

- 

Mandible 

- 

- 

- 

- 

- 

Dislocations 

Diagnosis 

Y 

Y’ 

Y” 

Y° 

Yu 

Shoulder 

17 

27 

27 

20 

73 

Elbow 

50 

100 

100 

25 

0 

Wrist 

100 

100 

b 

50 

0 

Hip  

67 

100 

0 

80 

0 

Knee/patella 

60 

50 

67 

67 

50 

Ankle  

100 

50 

0 

50 

50 

Footnotes: 
a E Dx  = 0 
b A+B  = 0 
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Table  IX  (D): 

Diagnosis/treatment  comparison — fractures 


Bi  Ai 


Diagnosis 

Dxi 

Dxi 

Y 

Y” 

Y”’ 

Cervical  spine 

0 

67 

53 

100 

47 

Th/Lumbar  spine  . . 

- 

0 

50 

0 

56 

Sacrum/coccyx  . . . . 

0 

0 

- 

0 

0 

Pelvis 

33 

33 

75 

67 

83 

Clavicle 

67 

50 

20 

33 

14 

Humerus 

64 

80 

36 

36 

35 

Elbow 

100 

~ 

28 

0 

33 

Ulna/radius 

40 

60 

56 

60 

53 

Wrist 

67 

80 

32 

33 

31 

Hand/finger  

100 

0 

0 

0 

14 

Hip  

26 

79 

66 

74 

54 

Femur 

11 

47 

79 

89 

74 

Knee/Patella  

64 

0 

64 

Tibia/fibula 

56 

57 

48 

44 

55 

Ankle  

27 

80 

75 

73 

76 

Foot/toes 

67 

100 

43 

33 

50 

Skull 

- 

- 

- 

- 

- 

Facial  bones  



- 

- 

- 

- 

Mandible 



- 

- 

- 

- 

Dislocations 

Bi 

Ai 

Diagnosis 

Dxi 

Dxi 

Y 

Y" 

Y” 

Shoulder 73  75  17  27  8 

Elbow 0 100  50  100  20 

Wrist 0 0 100  - 100 

Hip  0 0 67  0 67 

Knee/patella 33  100  60  67  57 

Ankle  0 0 100  0 100 


Table  X (A):  Open  soft  tissue  injuries 


Based  on  MD  Dx 

Based  on  EMT  Dx 

Diagnosis 

N 

%A 

%B  %C  %D 

N %A  %C 

Laceration 

531 

53 

30 

8 

9 

601 

47 

16 

Avulsion  

12 

0 

0 

58 

42 

10 

0 

90 

Amp.  facial  part  

12 

17 

25 

33 

25 

18 

1 1 

39 

Amp.  digit 

5 

60 

40 

0 

0 

7 

43 

14 

Abrasion  

239 

17 

19 

22 

42 

150 

27 

17 

Puncture  wound  

37 

54 

30 

5 

11 

45 

44 

20 

Animal  bite 

8 

38 

38 

12 

12 

19 

16 

16 

Burns 

Based  on  MD  Dx 

Based  on  EMT  Dx 

Diagnosis 

N 

%A 

%B 

%C 

%D 

N 

%A 

%C 

Chemical 

1 

100 

0 

0 

0 

1 

100 

0 

Thermal:  1° 

10 

- 

- 

- 

- 

9 

- 

- 

2° 

12 

75 

17 

0 

8 

12 

75 

0 

3° 

4 

50 

0 

50 

0 

3 

67 

33 

Misc. 

trauma 

Based  on  MD  Dx 

Based  on  EMT  Dx 

Diagnosis 

N 

%A 

%B 

%C 

%D 

N 

%A 

%C 

Snake  bite  11  0 64  0 36  9 0 0 

Rupt.  liver/spleen 6 17  0 50  33  6 17  83 

Hemothorax 3 0 0 67  33  0 0 0 


Diagnosis 

Table  X (B):  Diagnostic  factors — open  soft  tissue  injuries 

Total  % 

A+B  X X’ 

Sel. 

X” 

Spec. 

Laceration 

83 

73 

17 

83 

27 

73 

Avulsion  

0 

0 

100 

0 

100 

0 

Amp.  facial  part  

42 

28 

58 

42 

72 

28 

Amp.  digit 

100 

1 

0 

100 

29 

71 

Abrasion  

36 

57 

64 

36 

43 

57 

Puncture  wound 

84 

69 

16 

84 

31 

69 

Animal  bite 

76 

Burns 

Total  % 

32 

25 

75 

68 

32 

Diagnosis 

A+B 

X 

X’ 

Sel. 

X” 

Spec. 

Chemical 

100 

100 

0 

100 

0 

100 

Thermal:  1° 

70 

78 

30 

70 

22 

78 

2° 

92 

92 

8 

92 

8 

92 

3° 

50 

Misc.  trauma 

Total  % 

67 

50 

50 

33 

67 

Diagnosis 

A+B 

X 

X' 

Sel. 

X” 

Spec. 

Snake  bite  

64 

77 

36 

64 

22 

78 

Rupt.  liver/spleen 

17 

17 

83 

17 

83 

17 

Hemothorax 

0 

0 

100 

0 

0 

100 

Table  X (C):  Treatment  factors — open  soft  tissue 
injuries 


Diagnosis 

Y 

Y' 

Y” 

Y° 

Yu 

Laceral'on 

63 

61 

64 

23 

39 

Avulsion  

90 

58 

0 

56 

42 

Amp  facial  part  . . . 

50 

50 

40 

54 

50 

Amp.  digit 

57 

60 

60 

25 

40 

Abrasion  

43 

39 

47 

21 

61 

Puncture  wound  . . . 

64 

59 

65 

29 

41 

Animal  bite 

32 

50 

50 

43 

50 

Burns 

Diagnosis 

Y 

Y' 

Y" 

Y° 

Yu 

Chemical 

100 

100 

100 

0 

0 

Thermal:  1o 

- 

- 

- 

- 

- 

2o 

75 

75 

82 

0 

25 

3o 

100 

100 

100 

20 

0 

Misc.  trauma 

Diagnosis 

Y 

Y’ 

Y” 

Yo 

Yu 

Snake  bite  

0 

0 

0 

0 

0 

Rupt.  liver/spleen  . . 

100 

67 

100 

56 

33 

Homothorax 

0 

67 

0 

0 

33 

Table  X (D):  Diagnosis/treatment 

comparison- 

—open  soft  tissue  injuries 

Bi 

Ai 

Diagnosis 

Dxi 

Dxi 

Y 

Y” 

Y”. 

Laceration 

. . . 36 

87 

63 

64 

59 

Avulsion  

0 

0 

90 

0 

90 

Amp.  facial  part  

60 

33 

50 

40 

54 

Amp.  digit 

. . . 40 

100 

57 

60 

50 

Abrasion  

. . . 53 

43 

43 

47 

38 

Puncture  wound 

. . . 35 

91 

64 

65 

64 

Animal  bite 

. . . 50 

75 

32 

50 

23 

Burns 

Bi 

Ai 

Diagnosis 

Dxi 

Dxi 

Y 

Y” 

Y”’ 

Chemical 

0 

100 

100 

100 

0 

Thermal:  1° 

- 

- 

- 

- 

- 

2° 

18 

100 

75 

82 

0 

3° 

0 

50 

100 

100 

100 

Misc.  trauma 

Bi 

Ai 

Diagnosis 

Dxi 

Dxi 

Y 

Y” 

Y”’ 

Snake  bite  

0 

0 

0 

0 

0 

Rupt.  liver/spleen 

0 

25 

100 

100 

100 

Hemothorax 

0 

0 

0 

0 

0 

Table  XI.  Ambulance  cases  by  company 


c, 

c2 

c3 

C4 

Cs 

Cs 

C7 

Cs 

Cs 

C10 

C11 

Vi 

v2 

V3 

V4 

Vs 

Vs 

V7 

Vs 

Vs 

V10 


N 

% of 
Total 

(4454) 

907 

20.37 

300 

6.74 

838 

18.81 

1000 

22.45 

241 

5.41 

337 

7.57 

1 

0.02 

24 

0.54 

4 

0.09 

18 

0.40 

14 

0.31 

52 

1.17 

20 

0.45 

17 

0.38 

1 

0.02 

9 

0.20 

98 

2.20 

5 

0.11 

1 

0.02 

3 

0.07 

137 

3.08 

Table  XII  (A):  Myocardial  infarction  case 
treatment  by  ambulance  company 


N=  1 86 


Company 

N 

%A 

%B 

%C 

%D 

%A&B 

%A&  C 

C,  

. . . 36 

33 

8 

28 

31 

41 

61 

C2  

8 

50 

0 

38 

12 

50 

88 

C3  

. . . 34 

29 

27 

29 

19 

52 

58 

C4  

. . . 47 

34 

15 

15 

36 

49 

49 

Cs  

. . . 18 

33 

22 

28 

17 

55 

61 

Cs  

. . . 13 

54 

31 

8 

8 

85 

62 

Cs  

7 

43 

14 

14 

29 

57 

57 

C10  

1 

0 

0 

100 

0 

0 

100 

Vi  

2 

50 

0 

50 

0 

50 

100 

V2  

2 

50 

0 

50 

0 

50 

100 

Vs  

. . . 10 

30 

40 

20 

10 

70 

50 

V7  

1 

100 

0 

0 

0 

100 

100 

Vs  

1 

100 

0 

0 

0 

100 

100 

V10 

. . 8 

50 

25 

12 

12 

75 

62 

All  C 

. . 164 

35 

16 

23 

25 

46 

58 

All  V 

. . 24 

46 

25 

21 

8 

71 

67 

Table  XII  (B):  Myocardial  infarction  case  treatment  by  company  total  case  volume 


Total  Ml 

Cases/4  mo  #Co's  Cases  %A  %B  %C  %D  %A&B  %A&C 


500-1,000  3 117  32  15  22  29  47  54 

200-499  3 39  44  21  23  13  65  67 

100-199  1 8 50  25  12  12  75  62 

50-99  2 12  33  33  25  8 66  58 

<50  3*  4 75  0 25  0 75  100 


‘ Two  commercial  companies  with  low  case  volume  in  this  study  deleted,  since  >90%  of  their  cases  transported  to  non-survey  (out  of  region)  hospitals  and  total  volume  is 
>200  cases. 


50 

Table  XIII  (A):  Pulmonary  edema  case  treatment  by  ambulance  company 


N = 24 


Company 

N 

%A 

%B 

%C 

%D 

%A&B 

%A&C 

Ci  

7 

29 

0 

57 

14 

29 

86 

C3  

4 

25 

25 

50 

0 

50 

75 

Ca  

8 

37 

50 

0 

49 

87 

0 

C5  

1 

100 

0 

0 

0 

100 

100 

Ce  

3 

33 

0 

0 

67 

33 

33 

V6  

1 

0 

0 

100 

0 

0 

100 

all  C 

23 

35 

9 

43 

13 

44 

78 

Table  XIII  (B):  Pulmonary  edema  case  treatment  by  company  total  case  volume 


Cases/4  mo 
500-1,000  . 
200-499  . . . 


Total  PE 


#Co's 

Cases 

%A 

%B 

%c 

%D 

%A&B 

%A&C 

3 

19 

32 

11 

53 

5 

44 

85 

2 

4 

50 

0 

0 

50 

50 

50 

Table  XIV  (A):  Stroke  (CVA)  case  treatment  by  ambulance  company 


N=  1 06 


Company 

N 

%A 

-o 

O^ 

CD 

%C 

%D 

%A&B 

%A&C 

Ci  

11 

36 

27 

9 

27 

63 

45 

C2  

15 

20 

60 

13 

7 

80 

33 

C3  

21 

24 

62 

0 

14 

66 

24 

Ca  

27 

7 

67 

4 

22 

74 

1 1 

C5  

8 

0 

88 

0 

12 

88 

0 

Cs  

7 

14 

57 

14 

14 

71 

28 

Vi  

1 

0 

100 

0 

0 

100 

0 

V2  

2 

50 

0 

0 

50 

50 

50 

V6  

4 

25 

50 

25 

0 

75 

50 

Vio 

7 

14 

86 

0 

0 

100 

14 

Other  

3 

0 

67 

0 

33 

67 

0 

All  C 

89 

17 

61 

6 

17 

78 

23 

All  V 

17 

18 

65 

6 

12 

83 

24 

& oth. 


Table  XIV  (B):  Stroke  case  treatment  by  company  total  case  volume 


N=  1 06 


Total  Stroke 

Cases  4 mo  #Co’s  cases  %A  %B  %C  %D  %A&B  %A&C 


500-1,000  3 59  19  58  3 20  77  22 

200-499  3 30  13  67  10  10  80  23 

■ 200  4 17  18  65  6 12  83  24 


Table  XV  (A):  Laceration  case  treatment  by  ambulance  company 


N=  533 


Company 

N 

%A 

%B 

%C 

%D 

%A+  B 

%A+  C 

C,  

73 

32 

38 

16 

12 

70 

48 

C2  

36 

61 

19 

11 

8 

80 

72 

Ca  

126 

57 

29 

4 

10 

86 

61 

C4  

146 

48 

34 

9 

10 

82 

57 

Cs  

41 

63 

32 

5 

0 

95 

68 

Cs  

41 

56 

32 

7 

5 

88 

63 

C7  

1 

0 

100 

0 

0 

100 

0 

Ce  

1 

100 

0 

0 

0 

100 

100 

Cio  

1 

0 

0 

0 

100 

0 

0 

Ci  i 

2 

100 

0 

0 

0 

100 

100 

V,  

7 

57 

29 

0 

14 

86 

57 

v2  

13 

38 

38 

8 

15 

76 

46 

v6  

10 

80 

10 

0 

10 

90 

80 

v7  

1 

100 

0 

0 

0 

100 

100 

V,o 

23 

43 

30 

9 

17 

73 

52 

Other  

11 

55 

9 

18 

18 

64 

73 

All  C 

468 

51 

32 

8 

9 

83 

59 

All  V 

65 

52 

25 

8 

14 

77 

60 

Table  XV  (B):  Laceration  case  treatment  by  company  total  case  volume 


Total  Lac. 

Casesl4  mo  #Co's  cases  %A  %B  %C  %D  %A+B  %A+C 


500-1,000  3 345  48.1  33.0  8.7  10.1  81.1  56.8 

200-499  3 118  60.2  28.0  7.6  4.2  88.2  67.8 

100-199  1 23  43.0  30.0  9.0  17.0  73.0  52.0 

50-99  2 17  70.6  17.6  0 11.8  88.2  70.6 

<50 4 17  47.1  35.3  5.9  11.8  82.4  53.0 


Table  XVI  (A):  Fractured  hip  case  treatment  by  ambulance  company 


Company 

N 

%A 

%B 

%C 

%D 

%A+ B%A+ C 

Ci  

5 

0 

80 

0 

20 

80 

0 

C2  

3 

67 

0 

0 

33 

67 

67 

Ca  

7 

57 

0 

29 

14 

57 

76 

C4  

20 

30 

30 

15 

25 

60 

45 

Cs  

2 

50 

0 

50 

0 

50 

1 

00 

C6  

5 

0 

100 

0 

0 

100 

0 

C9  

1 

0 

100 

0 

0 

100 

0 

V,  

1 

0 

100 

0 

0 

100 

0 

V3  

1 

0 

100 

0 

0 

100 

0 

V5  

0 

100 

0 

0 

100 

0 

Vio 

3 

33 

67 

0 

0 

100 

37 

All  C’s 

43 

30 

37 

14 

19 

67 

44 

All  V’s  

6 

17 

83 

0 

0 

100 

17 

Table  XVI  (B):  Fractured  hip  case  treatment  by  company  total  case  volume 


Casesl4  mo.  #Co’s  Tot.  Cases  %A  %B  %C  %D  %A+B  %A+C 


500-1,000  3 32  31  31  15  22  62  46 

200-499  3 10  30  50  10  10  80  40 

<200  5 7 14  86  0 0 100  14 


Table  XVII  (A):  EMT’s  trained  as  of  June,  1975 


N = 462;  1 1 classes 


Type  of 

Comm 

221 

50% 

Organization 

Mun 

105 

24% 

Vol 

113 

26% 

Previous 

CPR 

211 

47% 

Training 

R.C. 

228 

51% 

A.R.C. 

285 

64% 

NATI 

72 

15% 

91A&91B 

30 

6% 

Arm.  Forces 

Sex 

Male 

439 

95% 

Female 

23 

5% 

Education 

<12  yrs 

36 

8% 

12  yrs 

252 

57% 

13-15 

127 

29% 

16+ 

32 

7% 

Age 

=£20 

31 

6.7 

21-25 

117 

25.4 

26-30 

103 

22.3 

31-35 

101 

21.9 

36-40 

54 

11.7 

41-45 

30 

6.4 

46+46 

26 

5.6 

Table  XVII  (B):  EMT  total  case  experience 


Drivers 

Attendants 

Total  cases 
Carried 

N 

% of  all 

surveyed  EMT's 

% of  drivers 
(185) 

N 

% of  all 

surveyed  EMT's 

% of 

attendants 

(203) 

Total  as 
attendants 
or 

drivers 

% 

0 

67 

26.6 

0 

49 

19.4 

0 

0 

0 

s10 

115 

45.6 

62.2 

124 

49.2 

61.1 

141 

56.0 

11-50 

46 

18.2 

24.9 

55 

21.8 

27.1 

49 

19.4 

51-100 

13 

5.2 

7.0 

15 

6.0 

7.4 

38 

15.1 

101-100 

10 

4.0 

5.4 

9 

3.6 

4.4 

17 

6.7 

201-300 

1 

0.4 

0.5 

0 

0 

0 

7 

2.8 

252 

1 00% 

1 00% 

252 

100% 

100% 

252 

100% 

Table  XVIII:  Comparison  of  EMT  performance  by  total  case  volume 
A.  DX:  Myocardial  infarction 


EMT  total 
case  volume 
in  survey 


(as  attendant) 

#EMT’s 

# Ml  Cases 

# A 

# B 

#C 

#D 

%A+C 

>100 

9 

84 

31 

1 1 

23 

19 

54 

(36.9) 

(13.1) 

(27.4) 

(22.6) 

(64.3) 

<10 

29 

62 

24 

10 

14 

13 

38 

(38.7) 

(16.1) 

(22.6) 

(21.0) 

(61.3) 

B.  DX:  Fractured  tibia /fibula 

>100 

9 

27 

6 

5 

5 

1 1 

11 

(22.2) 

(18.5) 

(18.5) 

(40.7) 

(40.7) 

<10 

12 

14 

2 

4 

4 

4 

6 

(14.3) 

(28.6) 

(28.6) 

(28.6) 

(42.9) 

C.  DX:  Stroke 

>100 

9 

30 

1 1 

12 

2 

5 

13 

(36.7) 

(40.0) 

(6.7) 

(16.7) 

(43.3) 

<10 

27 

50 

8 

32 

1 

9 

9 

(16.0) 

(64.0) 

(20) 

(18.0) 

(18.0) 

D.DX:  Pulm.  edema 

>100 

3 

13 

3 

1 

7 

2 

10 

(23.1) 

(7.7) 

(53.8) 

(15.4) 

(76.9) 

<10 

9 

10 

1 

2 

6 

1 

7 

(10) 

(20) 

(60) 

(10) 

(70) 

E.  DX:  Fractured  hip 

>100 

6 

13 

3 

9 

0 

1 

3 

(23.1) 

(69.2) 

(27) 

(23.1) 

<10 

1 1 

18 

5 

6 

3 

4 

8 

(27.8) 

(33.3) 

(16.7) 

(22.2) 

(44.4) 

Table  XIX:  EMT  diagnostic/treatment  matrix  values  for  each  of  10  diagnostic  conditions 

by  socioeconomic  quintile 


(A).  Dx: 

Myocardial  infarction 

(B).  Dx: 

Pulmonary  edema 

Pt. 

Total  % 

Pt. 

Total  % 

SES 

N 

A 

B 

C 

D 

A+C 

SES 

N 

A 

B 

C 

D 

A+C 

1 

37 

1 1 

7 

10 

9 

56.7% 

1 

3 

1 

0 

1 

1 

(20.4) 

29.7 

18.9 

27.0 

24.3 

(12.5) 

33.3 

0 

33.3 

33.3 

66.6% 

2 

43 

13 

8 

1 1 

11 

2 

5 

1 

1 

2 

1 

(23.8) 

30.2 

18.6 

25.6 

25.6 

55.8% 

(20.8) 

20.0 

20.0 

40.0 

20.0 

60  0% 

3 

38 

12 

7 

10 

9 

3 

6 

2 

1 

3 

0 

(21.0) 

31.6 

18.4 

26.3 

23.7 

57.9% 

(25.0) 

33.3 

16.7 

50.0 

0 

83  3% 

4 

39 

13 

7 

10 

9 

4 

5 

1 

1 

3 

0 

(21.5) 

33.3 

17.9 

25.6 

23.1 

58.9% 

(20.8) 

20 

20 

60 

0 

80% 

5 

24 

8 

5 

6 

5 

5 

5 

2 

0 

2 

1 

(13.3) 

33.3 

20.8 

25.0 

20.8 

58.3% 

(20.8) 

40 

0 

40 

20 

80% 

Totals 

181 

57 

34 

47 

43 

Totals 

24 

7 

3 

11 

3 

(100%) 

(31.5) 

(18.8) 

(26.0) 

(23.8) 

57.5% 

(100%) 

i (29.2) 

(12.5) 

(45.8) 

(12.5) 

75°% 

Table  XIX:  EMT  diagnostic/treatment  matrix  values  for  each  of  10  diagnostic  conditions 

by  socioeconomic  quintile  (continued) 


Pt. 

SES 

N 

(C).  Dx:  Emphysema 

ABC 

D 

Total  % 
A+C 

Pt. 

SES 

M 

(E).  Dx:  Stroke 

ABC 

D 

Total  % 
A+C 

1 

7 

2 

1 

2 

2 

1 

14 

2 

8 

1 

3 

(17.1) 

28.6 

14.3 

28.6 

28.6 

57.2% 

(13.2) 

14.3 

57.1 

7.1 

21.4 

21.4% 

2 

8 

2 

1 

2 

3 

2 

14 

2 

9 

1 

2 

(19.5) 

25 

12.5 

25 

37.5 

50% 

(13.2) 

14.3 

64.3 

7.1 

14.3 

21.4% 

3 

12 

3 

2 

3 

4 

3 

29 

6 

17 

2 

4 

(29.3) 

25 

16.7 

25 

33.3 

50% 

(27.4) 

20.7 

58.6 

6.9 

13.8 

27.6% 

4 

8 

2 

1 

3 

2 

4 

21 

4 

13 

1 

3 

(19.5) 

25 

12.5 

37.5 

25 

57.5% 

(19.8) 

19.0 

61.9 

4.7 

14.3 

23.7% 

5 

6 

1 

1 

2 

2 

5 

28 

4 

18 

1 

5 

(14.6) 

16.7 

16.7 

33.3 

33.3 

50.0% 

(26.4) 

14.3 

64.3 

3.6 

17.9 

17.9% 

Totals 

41 

10 

6 

12 

13 

Totals 

106 

18 

65 

6 

17 

(100%) 

(24.4) 

(14.6) 

(29.3) 

(31.7) 

53.7% 

(100%) 

(17.0%) 

(61.3%) 

(5.7%) 

(16.0%) 

22.7% 

(D).  Dx:  Arrhythmia 

(F).  Dx: 

Fractured  Ankle 

Pt. 

Total  % 

Pt. 

Total  % 

SES 

N 

A 

B 

C 

D 

A+C 

SES 

N 

A 

B 

C 

D 

A+C 

1 

10 

7 

1 

1 

1 

1 

1 

0 

0 

1 

0 

(13.0) 

70 

10 

10 

10 

80% 

(5.0) 

0 

0 

100 

0 

1 00% 

2 

16 

10 

2 

1 

3 

2 

3 

2 

0 

1 

0 

(20.8) 

62.5 

12.5 

6.2 

18.7 

68.7% 

(15.0) 

66.7 

0 

33.3 

0 

1 00% 

3 

19 

13 

2 

2 

2 

3 

3 

2 

0 

1 

0 

(24.7) 

68.4 

10.5 

10.5 

10.5 

78.9% 

(15.0) 

66.7 

0 

33.3 

0 

1 00% 

4 

13 

10 

1 

1 

1 

4 

5 

3 

0 

2 

0 

(16.9) 

76.9 

7.7 

7.7 

7.7 

84.6% 

(25.0) 

60 

0 

40 

0 

1 00% 

5 

19 

15 

0 

2 

2 

5 

8 

4 

0 

4 

0 

(24.7) 

79.0 

0 

10.5 

10.5 

89.5% 

(40.0) 

50 

0 

50 

0 

100% 

Totals 

77 

55 

6 

7 

9 

Totals 

20 

1 1 

0 

9 

0 

(100%) 

(71.4%) 

(7.8%) 

(9.1%) 

(11.7%) 

83.1% 

(100%) 

(55%) 

(45%) 

1 00% 

Table  XIX:  EMT  diagnostic/treatment  matrix  values  for  each  of  10  diagnostic  conditions 

by  socioeconomic  quintile  (continued) 


Pt. 

SES 

(G).  Dx:  Fractured  tibia/fibula 

N A B C D 

Total  % 
A+C 

Pt. 

SES 

N 

(1).  Dx: 

A 

Fractured  Femur 

BCD 

Total  % 
A+C 

1 

4 

0 

1 

1 

2 

1 

1 

0 

0 

1 

0 

(10.3) 

0 

25 

25 

50 

25% 

(4.5) 

100 

1 00% 

2 

5 

2 

2 

0 

1 

2 

3 

1 

0 

0 

2 

(12.8) 

40 

40 

20 

40% 

(13.6) 

33.3 

66.7 

33.3% 

3 

6 

1 

3 - 

* 1 

1 

3 

4 

1 

1 

2 

0 

(15.4) 

16.7 

50 

16.7 

16.7 

33.4% 

(18.2) 

25 

25 

50 

75% 

4 

8 

1 

1 

2 

4 

4 

4 

1 

0 

2 

1 

(20.5) 

12.5 

12.5 

25 

50 

37.5% 

(18.2) 

25 

50 

25 

75% 

5 

16 

3 

4 

4 

5 

5 

10 

3 

0 

5 

2 

(41.0) 

18.8 

25 

25 

31.2 

43.8% 

(45.5) 

30 

0 

50 

20 

80% 

Totals 

39 

7 

11 

8 

13 

Totals 

22 

6 

1 

10 

5 

(100%) 

(17.9%) 

(28.2%) 

(20.5%) 

(33.3%) 

38.4% 

(100%) 

(27.3%) 

(4.5%) 

(45.4%) 

(22.7%) 

72.7% 

(H).  Dx:  Laceration 

(J).  Dx:  Fractured  hip 

Pt. 

Total  % 

Pt. 

Total  % 

SES 

N 

A 

B 

C 

D 

A+C 

SES 

N 

A 

B 

C 

D 

A+C 

1 

50 

24 

17 

4 

5 

1 

5 

1 

2 

1 

1 

(9.4) 

48 

34 

8 

10 

56% 

(10.2) 

20 

40 

20 

20 

40% 

2 

64 

32 

19 

6 

7 

2 

7 

2 

3 

0 

2 

(12.0) 

50 

29.7 

9.4 

10.9 

59.4% 

(14.3) 

28.6 

42.9 

28.6 

28.6% 

3 

85 

42 

28 

6 

9 

3 

7 

2 

3 

1 

1 

(15.9) 

49.4 

32.9 

7.1 

10.6 

56.5% 

(14.3) 

28.6 

42.9 

14.3 

14.3 

42.9% 

4 

101 

55 

29 

9 

8 

4 

10 

3 

4 

2 

1 

(18.9) 

54.5 

28.7 

8.9 

7.9 

63.4% 

(20.4) 

30 

40 

20 

10 

50% 

5 

233 

122 

70 

20 

21 

5 

20 

6 

9 

2 

3 

(43.7) 

52.4 

30.0 

8.6 

9.0 

61.0% 

(40.8) 

30 

45 

10 

15 

40% 

Totals 

533 

275 

163 

45 

50 

Totals 

49 

14 

21 

6 

8 

(100%) 

(51.6%) 

(30.6%) 

(8.4%) 

(9.4%) 

60.0% 

(100%) 

(28.6%) 

(42.9%) 

(12.2%) 

(16.3%) 

40  8% 

Table  XX:  EMT  diagnostic/treatment  matrix 
values  for  aggregate  of  10  diagnostic  conditions 
by  socioeconomic  quintile 


Pt.  Total  % 


SES 

N 

A 

B 

C 

D 

A+C 

1 

132 

48 

37 

23 

24 

12.1% 

36.4 

28.0 

17.4 

18.2 

53.8% 

2 

168 

67 

45 

24 

32 

15.4% 

39.9 

26.8 

14.3 

19.0 

54.2% 

3 

209 

84 

64 

31 

30 

19.1% 

40.2 

30.6 

14.8 

14.4 

55.0% 

4 

214 

93 

57 

35 

29 

19.6% 

43.5 

26.6 

16.4 

13.6 

59.9% 

5 

369 

168 

107 

48 

46 

33.8% 

45.5 

29.0 

13.0 

12.5 

58.5% 

Totals 

1092 

460 

310 

161 

161 

(1 00%)(42. 1 %) 

(28.4%) 

(14.7%) 

(14.7%) 

56.8% 
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